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Pond 15S Construction Quality Assurance Plan 

1. OBJECTIVE 

This Constraction Quality Assurance (CQA) Plan has been developed to ensure that the 
completed flexible membrane liner/composite liner cap system for the ponds meet or exceed all 
design criteria, plans, and specifications. This CQA plan also demonstrates that the guidance 
provided by the EPA ("Final Covers on Hazardous Waste Landfills and Surface Impoundments," 
EPA/530-SW-89-047, July 1989) for final cap covers has been followed. This plan will be used 
in monitoring and documenting the quality of material used and the constraction practices 
employed in their placement. Deviations from this CQA plan. Specifications, Data Sheets, and 
Constraction Drawings that are less stringent will require EPA concurrence prior to 
implementation 

Included in this plan, together with the technical specifications, are the submittals, approvals, 
inspections, observations, testing, and documentation required during the preconstraction, 
constraction, and post-constraction periods. These plan requirements are listed below. 

Preconstruction 

Qualifications and authority of CQA Manager and Constraction 
Inspector(s). 

Review and approval of material submittals and shop drawings. 

Construction 

Conformance to excavation and fill constraction sequence and extent 
specified in the specifications and drawings. 

Daily inspection reports and photographs. 

High density polyethylene (HDPE) liner testing. 

Grade checks. 
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Pond 158 Constmction Quality Assurance Plan 

Post-Construction 

• Final inspection. 

• Final documentation report. 

2. RESPONSIBILITY AND AUTHORITY 

2.1 Responsible Parties 

The following parties will participate in Constraction Quality Assurance (CQA) for the closure 
of ponds at FMC Idaho LLC (FMC) phosphoras plant in Pocatello, Idaho. 

2.1.1 Facilitv Owner 

The faciUty owner is FMC Idaho.LLC (FMC). This entity is also the operator of the facility. 
FMC will be responsible for permitting, design, and constraction of the closure. FMC will also 
contract for the constraction of the closure at the appropriate time, provide a senior constraction 
person (its own or contracted) to be in charge, supervise the CQA activities, and carry out future 
monitoring of the closure with its own or contracted forces. 

2.1.2 Design Engineer/Constraction Manager 

Bechtel Environmental, Inc. (BEI) is the design engineer, and will also be acting as agent for 
FMC and serve as the constraction manager for the closure and is referred to as "Bechtel" in the 
technical specifications. The technical documents produced during the design have been 
reviewed and approved by FMC and are part of the closure plan. They will later be included in a 
future contract between FMC and a Contractor when the closure is carried out. As constraction 
manager, Bechtel is responsible for coordinating all constraction activities. Where specified in 
the specifications, matters relating to CQA requiring Bechtel approval will require approval from 
the CQA officer and will be forwarded to the CQA officer for his approval. 

2.1.3 COA Personnel 

Oualifications - A senior representative of FMC (FMC employee or contracted) will provide 
oversight during constraction. This person also will select the CQA officer, responsible for 
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Pond 15S Constmction Quality Assurance Plan 

implementing the CQA plan during constraction. Responsibilities will include conducting 
inspections, reviewing documents and material certifications, and performing other activities as 
required to ensure the completed constraction is in conformance with the requirements set forth 
in the technical specifications and design drawings. The CQA officer will be a registered 
professional civil or geotechnical engineer with sufficient practical, technical, and managerial 
experience to successfully oversee and implement CQA activities for installing cover systems 
over hazardous waste facilities. The CQA officer will ensure that communication of all CQA-
related matters is conveyed to and acted upon by the affected organizations. 

The inspection staff will possess adequate formal training and sufficient practical, technical, and 
administrative experience to execute and record inspection activities successfully. 

The CQA officer and inspector(s) will function independently of the Owner/Operator or 
Constraction Contractor. 

Authoritv - The CQA officer will report to FMC's senior representative and will serve as FMC's 
liaison with the constraction Contractor. The constraction inspector(s) will report directly to the 
CQA officer. 

Responsibilities - The CQA officer is singularly responsible for all aspects of executing the CQA 
program. The officer will train the inspector(s) and direct, oversee, and check his (their) work. 
The constraction inspector(s) will conduct the daily on-site observations, testing, and 
recordkeeping. The major areas of responsibilities include the following: 

1. Serve as FMC's liaison with the Contractor in interpreting and clarifying 
drawings and specifications. (At the CQA Officer's discretion, the design 
engineer or other professional suited to perform this task may he 
designated as needed). 

2. Approve submittals required by the technical specifications. Evaluate 
"equal" materials proposed for use by Contractor. (Product Uterature and 
certification can be used to provide that "equal" material meets or exceeds 
the specified material.) (At the CQA Officer's discretion, the design 
engineer or other professional suited to perform this task may be 
designated as needed). 

3. Review panel layout shop drawings. Ensure that every effort is taken to 
minimize fields seams especially in critical areas. (At the CQA Officer's 
discretion, the design engineer or other professional suited to perform this 
task may be designated as needed). 
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Pond 158 Constmction Quality Assurance Plan 

4. Ensure that the Contractor's personnel comply with the site safety 
regulations. (At the CQA Officer's discretion, a health and safety 
professional suited to perform this task may be designated as needed). 

5. Complete daily inspection reports that will provide a chronological 
framework of the project. These reports should include, as a minimum, 
those items specified in the technical specifications. 

6. Confirm that the testing equipment, personnel and procedures do not 
change over time or that any changes do not result in a deterioration of the 
inspection process. 

7. Provide to the FMC senior representative reports on the inspection results 
including: 

• Review and interpretations of observation records and test results. 

• Identification of work that the CQA officer believes should be accepted, 
rejected, or uncovered for observation, or that may require special testing, 
inspection, or approval. 

• Reports that reject defective work and specify corrective measures. 

8. Verify that the Contractor's constraction quality control plan is being 
followed. 

9. Verify that the equipment used in testing meets the test requirements and 
that the tests are conducted by qualified personnel according to the 
procedures defined in the Contractor's quality control plan. 

10. Monitor all tests conducted by the Contractor's personnel as may be 
required by the contract and/or the technical specifications. 

11. Perform independent on-site inspection of the work in progress to assess 
comphance by the Contractor with the plans and specifications. 

12. Report to the Contractor results of all observations and tests as the work 
progresses and interact with the Contractor to provide assistance in 
modifying the materials and work to comply with the specified design. 

13. Accept or reject units of work. 

14. Prepare the final CQA report. The objective of the CQA report is to 
provide a permanent record of the constraction to assure regulatory 
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Pond 158 Constmction Quality Assurance Plan 

agencies that the pond final cover system was constracted in accordance 
with the plans, specifications, and permit requirements. The detailed 
contents of the report are described in Section 5.2. 

2.1.4 Constraction Contractor 

Responsibilitv - FMC will engage a Contractor to carry out the closure constraction. The 
contract will stipulate the responsibility of the Contractor to comply with the quality assurance 
procedures, and to provide the appropriate documents, access, and opportunity to monitor the 
work. The Constraction Contractor will be responsible for constraction of the final cover system 
for the ponds, and inspecting and ensuring material delivered to the site for geosynthetic clay 
liner, flexible membrane liner, geonet and geotextile are in conformance with the material 
properties as specified in the constraction specifications. The closure constraction work shall be 
performed in strict accordance with plans and specifications, using the necessary constraction 
procedures and techniques. The Contractor will submit its quality control plan to FMC for 
approval. The technical documents produced previously by the design engineer will specify the 
sampling and testing process to be carried out as the work progresses. This sampling and testing 
will be part of the Contractor's responsibilities as will the requirement to tum over copies of all 
sampling and testing results to the CQA officer. 

Authoritv - The Constraction Contractor has the authority to direct and manage its employees 
and the equipment they use to accomphsh the constraction. 

2.2 Project Meetings 

Frequent, planned meetings will be held to enhance communication between the parties involved. 
The stracture of these meeting will be established by FMC, but will, as a minimum, consist of the 
following: 

1. Preconstraction Meeting 

A preconstraction meeting will be held at the site. The purpose of the 
preconstraction meeting is to: 

• Review the responsibilities of each organization. 

• Review lines of authority and communication for and between each 
organization. 
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Discuss and establish the material submittal review process and time 
allowance required. 

Discuss the established protocol for observations and tests. 

Discuss the established protocol for handling constmction deficiencies, 
repairs, and retesting. 

Review methods for documenting and reporting inspection data. 

Review methods for distributing and storing documents and reports. 

Review work area security and safety protocol. 

Discuss any modifications of the CQA plan to ensure that site-specific 
considerations are addressed. 

Discuss procedures for the protection of materials and for the prevention 
of damage from inclement weather or other events. 

Conduct a site walk-around to verify that the design plans and 
specifications are understood and to review material and equipment 
storage locations. 

The meeting will be documented by a designated person and minutes will be 
transmitted to all parties. 

Progress Meetings 

Progress meetings will be held daily at the work area at an agreed-upon 
time. The purpose of the meetings is to: 

• Review the previous day's activities and accomplishments. 

• Review the work location and activities for the day. 

• Identify the Contractor's personnel and equipment assignments for the 
day. 

• Discuss any potential constraction or safety problems. 

These meetings will be documented. 

Problem or Work Deficiencv Meetings 
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Special meetings will be held when a problem or deficiency has occurred 
or is likely to occur. The purpose of the meeting is to define and resolve 
the problem or recurring work deficiency in the following manner: 

• Define and discuss the problem or deficiency. 

• Review altemative solutions. 

• Implement a plan and schedule to resolve the problem or deficiency. 

These meetings will be documented. 

3. INSPECTION ACTIVITY 

The closure constraction work will be performed in accordance with detailed technical 
specifications. The specifications contain detailed requirements for submittals of material 
samples, methods of working, sampHng, and testing. They also contain the required level of 
quality to be met by each type of work activity. The Contractor's responsibility includes 
providing details of work methods, carrying out the required samphng, and arranging for proper 
testing. 

The types of work activity to be inspected include: 

• Earthwork and Grading 

1. Inspect and ensure that operations for subgrade preparation, including 
compaction of existing surface to receive fill and fills for depression 
are performed in accordaiice with Specification No. S-4, Subsection 
3.2. 

2. Inspect and ensure excavations for the anchor trench for the 
geosynthetic materials and drainage piping conform to Specification 
No. S-4, Subsection 3.3. 

3. Inspect and ensure operations for liner subgrade, anchor trench backfill 
and sand and slag for the cover protective layer are performed 
conforming to Specification No. S-4, Subsection 3.4 
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4. Inspect and verify compaction requirements of slag fill are established 
in conformance with test section as specified in Specification S-4, 
Subsection 3.4.4. 

5. Inspect and ensure drainage piping and culverts, if required, are 
installed conforming to Specification S-4, Subsection 3.5. 

6. Inspect and ensure installation of channels and ditches conform to 
Specification S-4, Subsection 3.6. 

7. Perform soil density testing in accordance with Specification S-4, 
Subsection 3.9. 

• Geosynthetic Clay Liner (GCL) 

1. Visually inspect GCL for damage upon delivery to the site. 

2. Visually inspect GCL for damage prior to installation. 

3. Inspect and ensure surface to receive GCL is acceptable and has also 
been accepted by the installation Subcontractor. 

4. Inspect and ensure the installation of the GCL conforms to Specification 
S-5, Subsection 3.2. 

• Flexible Membrane Liner (FML) 

1. Visually inspect FML for damage upon delivery to the site. 

2. Visually inspect FML for damage prior to installation. 

3. Inspect and ensure the installation of the FML conforms to Specification 
S-6, Subsection 3.3. 

4. Inspect and ensure the installed FML are tested in conformance with 
Specification S-6, Subsection 3.4. 

• Temperature, Pressure and Gas Monitoring Systems, and Lift Stations 

1. Visually inspect piping materials for damage upon delivery to the site. 

2. Inspect and ensure the installations of the Temperature Monitoring Points 
conform to Specification S-9. 
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3. Inspect and ensure instramentations and lift stations are installed in 
conformance with manufacturers' installation instractions. 

• Geonet and Geotextile 

1. Visually inspect geonet and geotextile for damage upon delivery to the 
site. 

2. Visually inspect geonet and geotextile for damage prior to installation. 

3. Inspect and ensure geonet and geotextile are installed in conformance 
with Specification S-7, Subsections 3.1 and 3.2 respectively. 

4. Inspect and ensure geotextiles are covered within the time hmit as 
specified in Specification S-7, Subsection 3.3. 

• Topsoil and Seeding 

1. Inspect and ensure seeding is performed within the periods as specified in 
Specification S-8, Subsection 1.6. 

2. Inspect and ensure topsoil and seed mixture conforms to Specification 
S-8, Subsection 2.2. 

3. Inspect and ensure surface to receive topsoil is acceptable prior to topsoil 
placement. 

4. Inspect and ensure topsoil areas are acceptable prior to seeding. 

5. Inspect and ensure topsoil and amendments are spread conforming to 
Specification S-8, Subsection 3.2. 

6. Inspect and ensure seeding is performed in conformance with 
Specification S-8, Subsections 3.3 through 3.5. 

7. Inspect and ensure seeded areas are acceptable after seed germination as 
specified in Specification S-8, Subsection 3.6.1. 

An Independent Professional Engineer registered in the State of Idaho will inspect the work as 
they are performed to verify that closure of the pond(s) was conducted in conformance with the 
drawings and specifications. The Professional Engineer will perform site inspections during 
closure activities for closure certification purposes, as indicated in Table 1, and will sign the 
closure certification. 
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TABLE! 
CLOSURE INSPECXION/CERTIFICATION SCHEDULE 

STAGE OF CLOSURE AcnvrrY 

Completion of preparation of subgrade 

During GCL placement and at completion 

During FML placement, weld testing and completion 

At completion of geonet and geofabric installation 

At beginning, during compaction and at completion of 
installation of slag and filter layers 

At completion of top soil and permanent settlement monument 
installations 

(APPROXIMATE) DAYS FROM BEGINNING OF 
CONSTRUCTION OF FINAL CAP 

20 

25 and 30 

35 and 40 

60 

70, 80 and 90 

120 

4. SAMPLING STRATEGIES 

The sample numbers, frequencies, and methods to be followed in constraction are detailed in the 

technical specifications and as outlined below: 

• Earthwork testing and sampling to conform to Specification S-4, Subsection 3.9.1. 

• GCL testing and samphng to conform to Specification S-5, Subsections 2.2.3 and 

2.2.4. 

• FML testing and sampling to conform to Specification S-6, Subsection 2.1.3 and 

3.4. 

Geonet and Geotextile testing and sampling to conform to Specification S-7, 

Subsections 2.1.3 and 2.2.2 respectively. 

Minimum one sample of all supplied materials required for topsoil and seeding as 

specified in Specification S-8, Subsection 1.3(b) 
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5. DOCIJMENTATION 

5.1 Document Control 

All CQA documents will be logged into a fihng system, such that each document has a unique 
number and is filed sequentially. The system will maintain subject codes as needed for each 
document so as to permit searches by subject, date, etc. 

5.2 Final Report 

A final report of the closure will be prepared at completion of the closure. This report will 
contain all applicable documentation and will be certified correct by the CQA officer. Copies of 
the report will be filed with the permitting agency and also maintained at the facility. 

Content - At a minimum, the report will contain: 

1. General sunmiary of work performed by the Contractor and his 
Subcontractors. Constraction activities, observations, problems and 
corrective actions, deviations from design, etc. shall be included. 

2. Daily inspection reports. 

3. Manufacturer's literature and certification of materials used in the 
constraction. 

4. Test results and certification for soil tests performed and geosynthetic 
properties, including permeabilities, manufacturer testing data sheets, and 
welded seams. 

5. Foundation acceptance form from hning Sulxontractor. 

6. Material samples. 

7. Project photographs with dates and descriptions. 

8. As-built drawings. 

9. Certification from CQA officer that the document accurately represents the 
activities and findings of the CQA program. 
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1 GENERAL 

This specification describes the requirements for grading of existing fill, and the 
materials and placement of a final cover over an existing pond at the FMC Idaho, 
LLC plant in Pocatello, Idaho. Work will be performed in accordance with the 
Constraction Quality Assurance Plan, Constraction Drawings and task-specific 
health and safety plan. 

1.1 RELATED SPECMCATIONS 

The following specifications contain requirements that relate to this specification: 

a. 15S-S-5 Geosynthetic Clay Liner 

b. 15S-S-6 Flexible Membrane Liner 

c. 15S-S-7 Geonet and Geotextile 

d. 15S-S-8 Topsoil and Seeding 

e. 15S-S-9 Temperature Monitoring Points (Wells) 

1.2 DEFnsrrnoNS 

a. Owner: FMC Idaho, LLC. 

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized 
representatives, acting as agent for FMC Idaho, LLC. 

c. Contractor: The party to whom the Contract for the work described herein 
has been awarded and any of its authorized representatives. 

1.3 SUBMITTALS 

The Contractor shall submit the following documents for Bechtel's approval and 
acceptance prior to mobilization: 

a. Fill placement method and plan. 

b. Material certifications for concrete components, and drainage and culvert 
piping systems, including cement, aggregate, welded wire fabric, and 
piping materials. 
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EQUIPMENT AND MATERIALS 

2.1 EQUIPMENT 

Conventional earth-moving equipment shall be used for the constraction ofthe 
final cover, including low-ground-pressure (LGP) equipment as required and 
needed for the placement of the initial soil layer over geosynthetic materials, or 
other equipment as approved by Bechtel. All equipment shall be decontaminated 
prior to arrival at the site, in good working condition, and suitable for its intended 
use. 

2.2 MATERIALS 

2.2.1 The following materials shall be fumished by the Contractor: 

a. Subsurface drainage piping: Corragated High Density Polyethylene 
(HDPE) pipe with smooth interior and corragated exterior. The pipe shall 
be N-12 as manufactured by Advanced Drainage Systems, Inc. (ADS) or 
approved equal (Advanced Drainage Systems, 3300 Riverside Drive, 
Columbus, OH 43221,1-800-733-8523) and shall be solid or with slotted 
perforations as specified on the drawings. The drainage piping will be 
located at the perimeter of the final cover as a means to drain water from 
the drainage layer. The pipe shall be manufactured to comply with 
AASHTO M 252. Pipe materials shall meet ASTM F 405. 

The pipe joints and fittings shall also be manufactured to comply with 
ASTM F 405 requirements and manufactured by the same manufacturer as 
the pipe. 

b. Pressure monitoring piping: Polyvinyl Chloride (PVC) pipe with and 
without perforations as specified on the drawings. Where specified, 
perforations shall consist of two rows of 1/2-inch diameter openings 
spaced at 6 inch centers or approved equal. The pipe shall be 
manufactured to comply with ASTM D 1785, Schedule 40. 

Carbon steel pipe shall be manufactured in accordance with ASTM A 53, 
Type S. All buried portion of steel piping shall be extemally coated and 
wrapped conforming to the requirements of AWWA C 209 cold applied 
primers and prefabricated tape type II or DI meeting the following 
requirements: 

• Coating material shall be Polyken 930, Tapecoat 10/40, No. 20, or 
approved equal. 
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• Primers and mastics shall be as recommended by the manufacturer 
of the selected coating system. 

• The wrapping thickness shall be 60 mils minimum applied in 2 
layers. 

Culverts: Cormgated Metal Pipe (CMP) shall be in accordance with 
AASHTO M36. Size, corragation, and gage shall be as shown on design 
drawings. 

Drainage Fill: Material shall be a clean, durable graded sand and gravel 
conforming to the following gradation limits when tested in accordance 
with ASTM D 422: 

U.S. Standard Series 
' Sieve Size 

Percent 
Passing 

1 inch 
3/4 inch 

#4 
#40 

100 
75 - 100 

0-40 
0 - 5 

Gravel Filter: Material shall be crashed and screened slag or a clean, 
durable graded sand and gravel conforming to the following gradation 
limits when tested in accordance with ASTM D 422: 

U.S. Standard Series 
Sieve Size 

Percent 
Passing 

4 inch 
2 inch 

1 1/2 inch 
3/4 inch 
3/8 inch 

#4 

100 
49-87 
42-80 
22-60 

5-42 
0-20 
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f. Sand Filter: Material shall be crashed and screened slag or a clean, 
durable graded sand and fine gravel conforming to the following gradation 
Umits when tested in accordance with ASTM D 422: 

U.S. Standard Series Percent 
Sieve Size Passing 

3/4 inch 100 
3/8 inch 87 -100 

# 4 6 6 - 9 6 
#40 2 - 3 2 

#200 0 - 2 2 

This material shall be classified as non-plastic when tested in accordance 
with ASTM D 4318. 

g. Liner Foundation Material: Material shall be crashed and screened slag or a 
clean, well-graded, fine-to-coarse sand and fine gravel conforming to the 
following gradation limits when tested in accordance with ASTM D 422. 

U.S. Standard Series Percent 
Sieve Size Passing 

3/8 inch 100 
#200 22 (max) 

This material shall be classified as non-plastic when tested in accordance 
with ASTM D 4318. 

h. Concrete: Concrete for settlement monuments, lining channels, and 
ditches shall be in accordance with ASTM C 94 having a minimum 
compressive strength at 28 days of 3,000 pounds per square inch (psi) and 
maximum aggregate size not exceeding 3/4 inch. 

i. Miscellaneous Metal: Steel plates for settlement monuments and topsoil 
thickness indicators shall be in accordance with ASTM A 36. Steel pipe 
for settlement monuments and topsoil thickness indicators shall be in 
accordance with ASTM A 53. 

j . Welded Wire Fabric: Welded wire fabric for ditch lining shall be in 
accordance with ASTM A 185 and as specified on the design drawings. 
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k. Sand-Cement Backfill Material: Sand-cement backfill material for the 
observation wells shall conform to the following: 

Cement 2 90-pound sacks per cubic yard 
Water 45 gallons per cubic yard 
Coarse and Fine Sand 50% of remaining volume of mixture each 

or approximately 9.7 cubic feet per cubic 
yard each 

The Contractor may propose altemative mixes for Bechtel's approval. It 
shall be demonstrated that the mix can fill the observation wells without 
voids and will develop a minimum 28-day unconfined compressive 
strength of 150 psi. 

2.2.2 Owner will fumish the following materials at no charge to the Contractor: 

a. Coarse Slag: Well graded slag will be derived from the FMC Idaho, LLC 
plant. The Contractor is responsible for loading, hauling, and delivery of 
the slag material to thejobsite, including, screening and/or crashing the 
slag to a well graded material having no particles larger than 12 inches and 
smaller than 1-1/2 inches in size. 

b. ConmaonFill: Slag or soil excavated from the pond area or from plant 
borrow areas. Material shall have no particles larger than 12 inches in 
size. 

EXECUTION 

3.1 GENERAL 

The work is to be performed at a pond which has stored sludge containing 
elemental phosphoras. Precaution shall be taken during any excavation at the site 
as elemental phosphoras may be encountered and exposed to air. Should 
elemental phosphoras be exposed by said activities, the exposed material shall be 
immediately covered and Bechtel immediately notified. 

3.2 SUBGRADE PREPARATION 

a. Prior to the placement of the Liner Foundation material, the temporary 
HDPE liner over the pond, theexisting temporary settiement markers, and 
the existing dewatering piping are to be removed. The existing 2-inch 
diameter HDPE pipe inserts and 6-inch diameter drainage pipes are to be 
cut back and capped with concrete. The steel pipes for the observation 
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wells are to be cut and removed to top-of-finish subgrade and backfilled 
with sand-cement backfill as shown on the Design Drawings. The 2-inch 
diameter steel dewatering discharge piping and the steel dewatering header 
are to be disconnected, cut into manageable length, decontaminated, and 
disposed of on-site. 

Any buried piping encountered within the limit of the final cover shall be 
excavated, decontaminated, and removed unless otherwise specified, or 
directed by Bechtel. These excavations are subject to approval of Bechtel 
and shall be in accordance with Section 3.3. Bechtel will inspect the work 
throughout the duration of the excavation and may stop all work if deemed 
unsafe and/or possibly exposing elemental phosphoras. The area is to be 
backfilled in accordance with Section 3.2.b only after approval from 
Bechtel. 

The observation wells are to be backfilled in such a way so as the annular 
space of the wells is completely filled with the sand-cement mixture. The 
mixture shall not be dropped from the top of the wells, but tremied with 
hose or pipe starting from the bottoms of the wells. 

The temporary hner shall be cut into manageable pieces in the same 
direction as existing seams, rolled and properly stored. The seam strips 
shall be cut out and properly disposed of. Care shall be taken as much as 
practical to not damage the liner in any shape or form, including over
stretching, or puncturing the material. Damaged areas are to be marked for 
later repair or cut out as approved by Bechtel. Handling and storage of the 
material shall be in accordance with Specification 15S-S-6. 

The existing dike and the slag backfill over the pond shall be graded to the 
lines, grades, and cross sections as shown on the design drawings. The 
surface to receive fill shall be compacted with three coverages of a 
vibratory roller with a minimum static weight of 12 tons. Any soft area 
shall be immediately reported to Bechtel and the material removed and/or 
scarified and recompacted as directed by Bechtel. 

Grading shall include excavating excess material and filling of depressed 
areas and bench widening as needed for constracting other works as shown 
on the drawings. Excavations shall be in accordance with Section 3.3. 
Depressed areas shall be filled with excavated material or general fill 
placed in maximum loose lifts of 12 inches and compacted with three 
coverages of a vibratory roller with a minimum static weight of 12 tons. 
The finished subgrade to receive the Liner Foundation material shall form 
a tight and smooth surface without any large rock protrasions after 
compactions; ifrequired, the rocks shall be removed and replaced with 
finer materials, and recompacted as directed by Bechtel. 
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c. Materials removed, with the exception of the temporary HDPE liner, are to 
be disposed of on-site as directed by Bechtel. 

3.3 EXCAVATION 

a. Excavation is unclassified and includes excavation to required grade, or 
subgrade elevations, regardless of the character of materials and 
obstractions encountered. 

b. Anchor trench excavation shall be performed to the line, grade, and cross 
section as shown on the design drawing and to the tolerances as specified 
herein. Anchor trench shall be excavated prior to geosynthetics 
placement. 

The comers of the anchor trench where geosynthetics are to be placed shall 
be slightly rounded to avoid sharp bends in the geosynthetics. Sharp 
projections or irregularities on the surface of the finished subgrade or 
anchor trench will not be permitted. 

c. Tolerance for all excavated surfaces shall be within ±0.1 foot of the 
elevation as specified in the design drawings. " 

d. Overexcavation required to suit the Contractor constraction equipment or 
methods shall be backfilled and recompacted to the required grade by and 
at the Contractor's expense, conforming to the requirements as specified in 
Section 3.4. 

e. Excavation for culverts and drainage piping where required shall consist of 
open cut trenches. The bottom width of the trench shall be the outside 
pipe diameter plus 2 feet. Shoring and bracing shall be placed to the 
extent necessary to retain the soil encountered, or the trench walls shall be 
sloped back to a minimum 1-to-l slope or as shown on the design 
drawings, all in accordance with the safety requirements of the local and 
federal codes. The bottom of the trench shall be overexcavated by 6 
inches to allow for bedding when coarse rock or slag are encountered. 

The trench bottom shall be shaped to conform to the pipe barrel or shall be 
a bedding material consisting of drainage fill material. 
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3.4 FILL PLACEMENT AND COMPACTION 

3.4.1 Liner Subgrade Preparation 

a. After the completion of subgrade preparation, as specified in Section 3.2, a 
layer of Sand Filter material shall be placed and compacted in a single 6-
inch compacted lift. On top of the compacted Sand Filter layer, a layer of 
Liner Foundation material shall be placed and compacted in a single 6-
inch compacted lift. 

The finished surfaces of both the Sand Filter and.Liner Foundation layers 
shall receive a minimum of three coverages of a smooth steel wheel 
vibratory roller with a minimum static weight of 5 tons to ensure no sharp 
protrasions remain. No sharp particles or other hard objects shall be 
present in the top 1 inch of the surfaces where geosynthetics are to be 
placed. 

The surface to be covered with Geosynthetic Clay Liner (GCL) shall be 
smooth and free of all rocks, sharp stones, sticks, roots, other sharp 
objects, or debris of any kind. The surface shall have no sudden, sharp, or 
abrapt changes-or break in grade. 

Deformations in the surface shall not be greater than 1 inch in depth. If 
bedding surface is frozen, then deformations shall be not greater than 0.5 
inch in depth. 

b. Prior to the installation of the GCL, the Contractor or GCL Installation 
Subcontractor, if other than the Contractor, shall, with concurrence from 
Bechtel, verify the conditions of the Liner Foundation surface on which 
the GCL will be placed to ensure that this surface represents a stable 
surface to support the material. The Liner Foundation surface preparation 
is deemed complete only after the GCL Installation Subcontractor notifies 
Bechtel in writing of acceptance of the prepared surface. 

3.4.2 Backfilling Anchor Trench 

a. The anchor trench shall be adequately drained to prevent ponding or 
softening of the adjacent soils while the trench is open. The anchor trench 
shall be backfilled after the geosynthetics are installed. The backfill 
material shall be placed in 6-inch loose lifts and well tamped. 

b. Consideration shall be given to backfilling the geosynthetic liners at its 
most contracted state, preferably during the cool of the moming or 
extended period of overcast skies, to avoid stretching of the lining 
materials. 
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3.4.3 Sand Filter or Liner Foundation Material above Geosynthetic Materials 

a. Sand Filter or Liner Foundation material, with a minimum compacted 
thickness of 12 inches, shall be spread over the drainage net and geotextile 
by an LGP Caterpillar D-6 tractor or approved equal. The tractor shall 
have a contact pressure not exceeding 5 psi, or equivalent, to initially 
spread the material. The material shall be spread in one lift, in a direction 
perpendicular to the underlying seams of the geosynthetic material, and 
when a sufficient area is completed, it shall immediately be covered with 
18 inches of slag. Hauling equipment shall be permitted to move on slag 
only to prevent displacement of the Sand Filter/Liner Foundation material. 
Dozers or graders shall not be permitted to tum on the Sand Filter/Uner 
Foundation material. 

b. The Sand Filter or Liner Foundation material shall be placed in a manner 
that does not damage, puncture, displace, or otherwise degrade the 
geotextiles. If damage to the liner occurs or the geotextile is considered by 
Bechtel to be endangered, the Contractor shall cease operation at the 
direction of Bechtel and modify his operations, equipment, or methods. 
Any damage to the fabric or other geosynthetics shall be repaired 
according to the more stringent of the techniques recommended by the 
manufacturer, pre-approved by Bechtel, or using methods included in the 
specifications at no expense to Owner/Bechtel. 

3.4.4 Coarse Slag Fill 

a. Coarse slag shall be placed in one 18-inch compacted layer. The slag shall 
be spread with a dozer. The slag is to be pushed by the dozer so that at all 
times the dozer will only be traveling on the newly placed slag. After 
placement, the slag shall be compacted with a smooth wheel vibratory 
roller in accordance with the procedures established under Section 3.4.4.b 
to achieve adequate compaction. 

b. Prior to general placement of slag over the geotextiles, a test section 
having minimum dimensions of 30-foot wide by 50-foot long shall be 
constracted as specified herein. The coarse slag layer shall be compacted 
with a smooth wheel vibratory roller having a minimum static load of 5 
tons. The settlement of the surface shall be measured and the number of 
coverages recorded, all to determine a relationship between the number of 
coverages and settlement. Adequate compaction shall be defined as the 
number of coverages to achieve 80 percent of the ultimate compaction 
settlement which is achievable by the specified method. A minimum of 
three coverages shall be required. Contractor's pricing shall be based on 
three coverages. Additional coverages will be paid as additional work. 
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3.4.5 Gravel Filter Layer 

a. The gravel filter material shall be placed and compacted in a single lift. 

b. The finished surface shall receive a minimum of three coverages of a 
smooth steel wheel vibratory roller with a minimum static weight of 5 
tons. 

3.4.6 Sand Filter Layer 

a. The sand filter material shall be placed and compacted in a single lift. 

b. The finished surface shall receive a minimum of three coverages of a 
smooth steel wheel vibratory roller with a minimum static weight of 5 
tons. 

3.4.7 Trench Backfill 

a. Trench backfill shall be placed along both sides of the pipe equally in 
uniform layers. Care shall be taken to ensure the pipe is not displaced or 
damaged and the voids under the haunches are filled. 

b. Backfill material and compaction requirements shall be as follows: 

Compacted backfill material around culverts or pipes to 12 inches above 
pipe: 

Max Loose % Max Dry 
Pipe Material Backfill Material lifts (inches) Density^ 

HDPE Drainage fill 6 well tamped 

PVC, CMP Local material 6 85 
Carbon steel as approved^ 

Trench backfill from 12 inches above pipe to finish grade: 

Max Loose % Max. Dry 
Pipe Material Backfill Material lifts (inches) Density^ 

HDPE 

CMP 

Drainage fill 

Local material 
as approved^ 

12 

12 

well tamped 

90 
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' Ll accordance with ASTM D 1557. 
No particle larger than 3 inches. 

^ No clay, frozen soil, brash, or any organic or deleterious materials. 
Maximum particle size not exceeding 6 inches. 

c. All surfaces shall be restored to their original condition that existed prior 
to the trench excavation, including paved areas, where the surfaces shall be 
constracted to match those of the existing pavement sections. 

3.4.8 Lift Station Backfill 

a. Backfill materials shall consist of approved local materials and shall be 
free of expansive clay, frozen soil, brash, or any organic or deleterious 
materials. Maximum particle size shall not exceed 6 inches. 

b. Backfill materials shall not be placed on snow, ice, or frozen ground 
surfaces. All surfaces to receive backfill shall be cleaned of all trash and 
debris. 

c. Backfill shall be placed in uniform loose lifts not to exceed 8 inches in 
thickness and shall be compacted to not less than 85 percent of maximum 
dry density as determined in accordance with ASTM D 1557. 

d. Backfill adjacent to lift stations shall be placed and compacted equally 
along both sides of the stracture to prevent strain on or displacement of the 
stracture. 

e. Finished surfaces shall conform to the lines and grades shown on the 
drawings. 

3.5 PLACING AND JOINTING OF CULVERTS AND DRAINAGE PIPING 

3.5.1 Prior to lowering pipe into the trench, the joints shall be thoroughly cleaned and 
carefully checked. Pipe shall be laid trae to line and grade according to the 
requirements as specified herein. 

3.5.2 Laying shall start from the lowest end. Perforated pipe shall be laid with 
perforation down and centered about the flow line. 

3.5.3 Pipe shall be installed in accordance with the manufacturer's instractions. The 
CMP shall be jointed with galvanized steel coupling bands with neoprene gaskets. 
Corragated HDPE pipes shall be jointed with corragated HDPE split couplings in 
accordance with manufacturer's instractions. 
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3.5.4 No vehicular traffic shall be permitted to travel across the HDPE pipes until a 
minimum of 2 feet of cover is placed and compacted over the pipes in accordance 
with Section 3.4.5. 

3.6 CHANNELS AND DITCHES 

3.6.1 Drainage channels and ditches shall be excavated trae to the lines, grade, and 
cross sections as shown in the design drawings. If excavation beyond the 
specified grades is required in order to remove boulders or other obstractions, the 
voids remaining shall be backfilled with suitable local material as approved by 
Bechtel. 

3.6.2 Backfill shall be placed in loose lifts of 6 inches with suitable excavated material 
free of expansive clay, organic, or deleterious material and compacted to not less 
than 90 percent of maximum dry density as determined in accordance with 
ASTM D 1557. 

3.6.3 Vertical tolerance for unlined channels and ditches shall be 0.1 foot above and 
0.2 foot below the specified grade of the channels and ditches. 

3.6.4 Concrete-Lined Channels and Ditches 

a. The area to be concrete-lined shall be prepared by shaping, compacting, 
and excavating of the channels or ditches including the cut-off walls. All 
depressions and overexcavation shall be filled and compacted in 
accordance with Section 3.6.2 or filled with lean concrete. 

b. Concrete shall be placed directly on firm excavated surface to the line, 
grade, and dimensions shown on the design drawings. The surface on 
which concrete is to be placed shall be free of water. The vertical 
tolerance shall be plus or minus 0.04 foot. 

c. Concrete shall be of such consistency that it can be placed on the slopes 
without flowing. All control joints shall be completed as shown on the 
design drawings. In the event it is not feasible to complete the entire 
placing in one operation, the placement shall be terminated with a 
constraction joint. 

d. As a minimum, the concrete surface shall be given a float finish and cured. 

e. All concrete work shall be in accordance with applicable sections of 
ACI 301,304,305 and 306. 

f. Methods such as gunite may be used for placing the lining. The proposed 
methods will be subject to approval of all details and be capable of 
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demonsti^ting to the satisfaction of Bechtel that they will achieve the 
thickness, flow hne, finish, and durability as specified. 

3.6.5 Settiement Monument 

Concrete work shall be in accordance with Section 3.6.4.b and e. Welding shall 
be in accordance with AWS Dl.l. 

3.6.6 Topsoil Thickness Indicators 

Concrete work shall be in accordance with Section 3.6.4.b and e. Welding shall 
be in accordance with AWS Dl.l. 

3.7 DRAINAGE AND WATER CONTROL 

3.7.1 Contractor shall take measures as necessary to control soil erosion in the 
constraction areas during the life of the Contract. Such measures shall include 
berms, dikes, dams, sediment basins, fiber mats, netting, gravel, mulches, grasses, 
slope drains, and other erosion control devices or methods. 

3.7.2 Off-site drainage shall be diverted from the site and areas of work by such means 
as grading to drain away from the area of concem, and/or constracting temporary 
berms or ditches. Water in excavations shall be controlled and removed. 
Discharges from pumps shall be directed away from the area of the pond final 
cover to locations as directed by Bechtel. 

3.8 TOLERANCES 

Tolerances shall be plus and minus 0.10 foot unless otherwise specified herein. 

3.9 TESTING 

3.9.1 Tests for specified compaction for trench backfill shall be conducted by an 
authorized independent test laboratory at no extra cost to Owner/Bechtel in 
accordance with the following: 

a. Maximum dry density and optimum moisture content shall be determined 
in accordance with ASTM D 1557, Method D. 

b. In-place density shall be determined in accordance with the test procedure 
given in ASTM D 1556. 

At the option of the Contractor, in-place density determined by 
ASTM D 2922 meeting the following requirements may be used. The 
nuclear densometer shall be calibrated by comparison with results from 
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ASTM D 1556. Initially, three (3) check tests of density and moisture 
shall be performed by the sand cone method. Thereafter, one (1) test in 
ten (10) shall be verified with a sand cone test. At least one check shall be 
perfonned each day for each material. Nuclear densometers shall not be 
used under freezing conditions. 

c. Tests for maximum dry density and optimum moisture content shall be 
made for each type of material encountered or one test for each five sand 
cone tests with a minimum of one test for every 5 work days. 

d. Field in-place density and moisture tests shall be made, as required, to 
verify that the specified compaction is achieved. A minimum of one test 
for every 1,000 cubic yards of compacted fill or one test per shift shall be 
made for each different type of material being placed or when materials or 
material sources change. 

e. Where compaction of fill material does not meet the specified compaction, 
it shall be reworked until it complies with the specified in-place density. 

3.10 DAILY QUALITY CONTROL LOG 

a. The Contractor shall maintain a Daily Quality Control (QC) log during all 
phases of the earthwork and drainage piping installation. This log shall 
document the daily progression of these installations from the delivery of 
the materials to final acceptance. The log shall designate those 
constraction activities that influence the integrity of the earthwork and 
drainage systems during installation. The log, at a minimum, shall include 
entries and detailed documentation of the following: 

• Weather: temperature, winds, and precipitation. 

• Preparation activities, including removal of water, and over
excavation, backfilling, and recompaction of subgrade. 

• Elemental phosphoras encountered, if any, during excavation and 
corrective action taken. 

• Repairs and replacements of piping materials. 

• Compaction operations including hft thicknesses, equipment used, and 
number of coverages, and the type of compaction equipment. 

• Results, locations, and elevations of in-place density testing, including 
corrective action taken. 
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• Inspection and installation of drainage piping and culverts, including 
the excavation and backfilling of pipe trenches. 

• Names of all personnel conducting work at the site. 

• Names, dates, and times for when the jobsite is visited by regulatory 
personnel. Contractors or vendors, and the FMC Idaho, LLC 
personnel. 

• Photographs of all phases of earthwork operations and piping 
installation. 

• Limit and extent of excavation if required for removal of buried 
piping. 

• Deviations from the Constraction Quality Assurance Plan, drawings 
and specifications. 

b. Prior to performing the work, the Contractor shall submit the Daily QC log 
format for approval by Bechtel. 

3.11 INSPECTION 

Bechtel will be present for the entire duration of the work. The Contractor shall 
provide access and support, as needed, for inspection by Bechtel while work is in 
progress as well as at the completion of each operation. 

Inspection by Bechtel does not imply acceptance until all the requirements of this 
specification are met. 

3.12 CLEANUP 

At the end of the work, all temporary working areas shall be restored to their 
original conditions with all temporary constraction materials removed and the site 
cleaned. 

FMC Idaho, LLC-POCATELLO 
Pond 15S Closure Plan 17 May 2002 
F:VPnd 153 CPVPnd 153 CP 2002VAR)endicesVAppen I\153S4jn0.doc 

file://I/153S4jn0.doc


0 

REV. 
5/^-^•»- ' 

DATE 
ORIGIN 

SF-BEI 

FMC IDAHO, LLC 

PHOSPHORUS PLANT 

POCATELLO, IDAHO 

TECHNICAL SPECMCATION 
GEOSYNTHETIC CLAY T ,INER 

ISSUED FOR C O N S T R U C T O N 

REASON FOR REVISION 

T E C H N I C A L SPECIFICATION 

GEOSYNTHETIC CLAY LINER 

POND FINAL COVER 

J ' - : 

•^yj 
BY 

}.^e^Z 

^ / -
^H'K 

./r^ 
APPR 

JOB NO. 24230 
SPECmCATIONNO. 
15S-S-5 
REV.O 

SHEET 1 OF 12 



TABLE OF CONTENTS 

Sections Page 

1 GENERAL 3 

1.1 Related Specifications 3 
1.2 Definitions 3 
1.3 Material Testing Procedures 3 
1.4 Submittals 4 
1.5 Delivery, Storage, and Handling 4 

2 EQUIPMENT AND MATERIALS 5 

2.1 Equipment 5 

2.2 Materials 6 

3 EXECUTION 9 

3.1 Surface Acceptance by Installation Subcontractor 9 
3.2 Installation Procedure 9 
3.3 Daily Quality Contirol Log 11 
3.4 Inspection 12 
3.5 . Cleanup 12 

FMC Idaho, LLC-POCATELLO 
Pond 15S Closure Plan 2 May 2002 
F:VPnd 153 CPVPnd 15S CP 2002VAppendicesVAppen I\15SS5jn0.doc 

file://I/15SS5jn0.doc


1 GENERAL 

This specification includes requirements for the manufacture, supply, delivery, 
testing, storage, and installation of Geosynthetic Clay Liner (GCL) within the final 
cover system. Work will be performed in accordance with the Constraction 
Quality Assurance Plan, Constraction Drawings and task-specific health and 
safety plan. 

The GCL will be installed over suitably prepared subgrade and undemeath a 
Flexible Membrane Liner (FML) which are covered by separate and related 
specifications. 

1.1 RELATED SPECMCATIONS 

The following specifications contain requirements that relate to this specification: 

a. 15S-S-4 Earthwork and Grading 

b. 15S-S-6 Flexible Membrane Liner 

c. 15S-S-7 Geonet and Geotextile 

d. 15S-S-8 Topsoil and Seeding 

e. 15S-S-9 Temperature Monitoring Points 

1.2 DEFINITIONS 

a. Owner: FMC Idaho, LLC. 

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized 
representatives, acting as agent for FMC Idaho, LLC. 

c. Contractor: The party to whom the Contract for the work described herein 
has been awarded and any of its authorized representatives. 

d. Installation Subcontractor: The party who will be responsible for the 
actual installation of the GCL liner, if other than the Contractor. 

1.3 MATERL\L TESTING PROCEEDURES 

Geosynthetic testing is evolving, should any of the test methods referenced in this 
specification become obsolete at the time of constraction, more current test 
methods may be substituted at the discretion of Bechtel. 
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1.4 SUBMHTALS 

The Contractor shall submit the following documents for Bechtel's approval and 
acceptance prior to mobilization of the GCL installer unless otherwise noted: 

a. GCL placement method and plan per Section 3.2.a shall be submitted, 
including jointing ofthe hner material. 

b. Certified reports presenting the results of the laboratory testing required by 
this specification shall be submitted to Bechtel for review and approval 
prior to delivery. The submittals shall clearly show the date the GCL to be 
used for this project was manufactured. The Contractor must satisfy 
Bechtel that the material proposed meets every requirement of this 
specification. 

c. Within 2 weeks after award of the Contract, the Contractor shall submit 
two (2) samples of the materials to Bechtel for review and approval. 

d. The Contractor shall submit, within 2 weeks after award of the Contract, 
the manufacturer's recommended installation procedures for the placement 
and jointing ofthe GCL material, including procedures for repair. 

e. The Contractor shall provide Bechtel with Record (as-built) Drawings 
showing the limits of the installed GCL material. The Record Drawings 
shall also indicate the corresponding panel and roll numbers, and where 
samples were taken for plant testing. The record drawings shall be 
submitted within 2 weeks of completion of geosynthetics placement. 

f. The GCL manufacturer's certification or written approval of the 
installation subcontractor, and the name and qualification of the 
manufacturer's representative shall be submitted to Bechtel 7 days prior to 
installation. The GCL manufacturer must have experience in 
manufacturing, or fabricating, at least 1,000,000 m̂  (10,000,000 ft^) of 
similar geosynthetic material. The geosynthetic installer must have 
experience instalhng at least 1,000,000 m^ (10,000,000 ft^) of similar 
geosynthetic material. 

1.5 DELIVERY, STORAGE, AND HANDLING 

a. GCL material shall be delivered to the site only after Bechtel has approved 
the required submittals. Storage and handling of the materials shall 
conform to the manufacturer's recommendations and shall be 
accomplished in such a manner as to prevent damage to any part of the 
work. The Contractor shall provide sufficient labor and equipment to 
properly unload material upon dehvery to the site. 
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Owner will provide an area near the site for storage of material. The 
material shall be stored in a reasonably smooth, well-drained, level portion 
of the storage area provided, away from sharp objects or rocks that may 
puncture the material; away from brash, oil, grease, or fuels; and in an area 
accessible for inspection. Stacking shall always allow access to at least 
one end of each roll. To prevent degradation or wetting of the materials, 
the protective wrapper on each GCL roll shall not be removed until the 
material is ready for deployment. Any damage to the wrapper during 
delivery shall be repaired to the satisfaction of Bechtel. 

b. Identification tags attached to the rolls of GCL material delivered to the 
site shall not be removed until the material is installed. Each GCL roll or 
panel shall be identified with the following information: 

1. Product type and/or name 
2. Name of manufacturer 
3. Manufacturing batch code 
4. Manufacturing roll number 
5. Dimensions of panel or roll (length and width) 

c. GCL panels or rolls that are not clearly labeled shall be rejected for use on 
the Project until the labeling is corrected. The Contractor shall carefully 
inspect each roll or panel upon arrival at the site to ensure compliance with 
the labeling procedures. The Contractor shall also keep a record of the 
identification tags for each roll and panel. Any roll not properly identified 
prior to deployment activities may be rejected and deemed unacceptable 
for use by Bechtel, at the expense of the Contractor, until such information 
is provided/corrected. 

2 EQUIPMENT AND MATERIALS 

2.1 EQUIPMENT 

The GCL shall be placed using suitable equipment that can pull and place the liner 
material over the area to receive the GCL, and as agreed upon between Contractor 
and Bechtel and approved by the GCL manufacturer. All equipment shall be 
decontaminated prior to arrival at the site, in good working condition, and suitable 
for its intended use. 
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2.2 MATERIALS 

The GCL is a material consisting of a very thin layer of bentonite bonded to one 
or more geosynthetics and has a very low hydraulic conductivity that is suitable 
for use as a hydraulic barrier to restrict the penetration of water. At the option of 
the Contractor, the two types of GCL that can be used shall be either a Type I or a 
Type n material. The Type I material consists of a layer of bentonite mixture 
bonded to a High Density Polyethylene (HDPE) geomembrane backing on one 
side (see Table 1). The Type II material consists of a layer of bentonite bonded on 
both sides with a geotextile material. 

2.2.1 The acceptable GCL materials shall meet all the requirements as specified herein. 

2.2.2 The physical properties of the GCL shall be as specified in Tables 2 and 3. 

Table 1 
Physical Properties of HDPE Geomembrane 

Used as GCL Backing Material for Type I GCL 

Property 

Tensile strength @ yield 

Elongation @ yield 

Puncture 

Density 

ASTM Test Method 

D638 

D638 

D4833 

D1505 

Required 
Minimum Value' 

20 

10 

20 

0.94 

Unit 

lb/in 

% 

lb 

g/cm^ 

Minimum average roll values. 
Table 2 

Mechanical and Hydraulic Properties 
of Type I GCL 

Property 

Bentonite density 

Hydrauhc conductivity: 
Overlapped Seam 

Hydraulic conductivity 

ASTM Test 
Method 

D 5993' 

D5887 

D5887 

Required 
Minimum Value^ 

0.75 

5x10' ' 

4x10-"' 

Unit 

Ib/ft^ 

m/sec 
(max.) 

m/sec 
(max.) 

At 0% adjusted moisture content. 
2 

Minimum average roll values. 
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Table 3 
Mechanical and Hydraulic Properties 

of Type II GCL 

Property 

Bentonite density 

Grab tensile strength 

Peel strength 

Saturated hydraulic conductivity 
(Tested with water at 5 Ib/in^ 
effective stress and 2 lb/in head) 

ASTM Test 
Method 

D 5993^ 

D4632 

D4632 

D5084 
or 

D5887 

Required 
Minimum Value' 

0.75 

80 

15 

5x10-' 

Unit 

lb/ft2 

lb 

lb 

cm/sec 
(max.) 

Minimum average roll values. 
At 0% adjusted moisture content. 

2.2.3 Raw Material Testing and Compliance 

a. The active ingredient of all GCL materials shall be sodium bentonite. The 
bentonite shall exhibit a maximum fluid loss of 18 ml when tested in 
accordance with ASTM 5891 and a minimum swell index (free swell) of 
24 ml / 2g when tested in accordance with ASTM D 5890. The GCL 
manufacturer shall conduct one of each of these tests on the sodium 
bentonite material used at a frequency of 100,000 pounds of bentonite 
used in GCL production. 

b. The shipment container of the lot from which each test sample is collected 
shall be correlated to the GCL rolls produced. In addition. Certificates of 
Compliance shall be submitted by the bentonite suppliers to the GCL 
manufacturers certifying that the raw sodium bentonite satisfies the 
manufacturer's specifications. The GCL manufacturer shall collect and 
maintain these certificates for this Project. The Contractor shall submit 
certified reports presenting laboratory test results and copies of the 
Certificates of Compliance indicated above to Bechtel prior to installation 
of GCL material. 

2.2.4 Conformance Testing 

a. Geomembrane material used to form the backing layer of Type I GCL, if 
provided, shall be tested by the geomembrane manufacturer(s), prior to 
shipment to the GCL manufacturer, to ensure that the physical and 
mechanical properties of the material are in conformance with this 

FMC Idaho, LLC-POCATELLO 
Pond 15S Closure Plan 
F:VPnd 153 CPVPnd 153 CP 2002VAppendices\Appen IV15SS5jji0.doc 

May 2002 



specification. The required material properties for the geomembrane 
backing material are presented in Table 1. 

b. The Type I GCL itself, if provided, shall also be tested to verify that its 
weight and mechanical and hydraulic properties are in conformance with 
this specification. The required material properties for Type I GCL are 
presented in Table 2. The GCL shall be sampled and tested in 
conformance with the manufacturer's written quality assurance plan and in 
conformance with this specification. Bentonite density tests shall be 
performed one per every 40,000 ft^ of GCL produced for this project. 
Hydraulic conductivity testing shall be performed a minimum of once 
weekly for the production line used to manufacture the GCL for this 
project, with the results of the last 20 tests being reported. In addition, one 
(1) coupon measuring 3 feet in length by the fiill roll width shall be 
collected by the Contractor for every 100,000 ft̂  of GCL produced shall be 
retained intact by the manufacturer until constmction of the final cover 
system, for which the GCL is used, is complete. These coupons shall be 
submitted to Bechtel upon request. Conformance testing shall be 
performed on the GCL for the properties listed in Table 2. 

c. The Type n GCL, if provided, shall be tested to ensure that the physical 
and mechanical properties of the material are in conformance with this 
specification. The required material properties for Type II GCL are 
presented in Table 3. Bentonite density and peal strength tests shall be 
performed one per every 40,000 ft^ of GCL produced for this project. 
Grab tensile strength tests shall be performed one per every 200,000 ft^ of 
GCL produced for this project. Hydraulic conductivity testing shall be 
performed a minimum of once weekly for the production line used to 
manufacture the GCL for this project, with the results of the last 20 tests 
being reported. In addition, one (1) coupon measuring 3 feet in length by 
the full roll width shall be collected by the Contiactor for every 100,000 ft^ 
of GCL delivered and shall be submitted to Bechtel. Conformance testing 
shall be performed on the GCL for the properties listed in Table 3. 

d. If the average test values of any individual lot sampling unit (one roll of 
material) does not meet one or more specification values, the entire lot 
(total number of rolls to be deployed at the pond) shall be re-sampled and 
tested; the lot sampling unit that failed the initial testing will be rejected 
prior to resampling the lot. The entire lot will be rejected if all the lot 
sampling units fail the initial testing or if the average test values for any 
individual lot sampling unit from the re-sample do not meet one or more 
of the acceptable specification values. 
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2.2.5 Laboratory Testing 

a. Unless otherwise indicated, the materials fumished by the Contractor shall 
be tested by the manufacturer or a certified independent geosynthetics 
testing laboratory and at the expense of the manufacturer or the 
Contractor. 

2.2.6 Visual Inspection During Installation 

a. During deployment of the GCL materials, the Contractor shall perform 
visual inspections of the material surfaces. Bechtel will also perform his 
own visual inspections in addition to those by the Contractor. Any faulty 
areas relating to material integrity, uniformity, rips or tears, seaming 
completeness, and seam overlap shall be repaired by the GCL 
Subcontractor using the more stringent of the techniques recommended by 
the manufacturer, pre-approved by Bechtel, or as specified in Section 3.2 
of this specifications. Such repairs shall be reported to Bechtel by means 
of the Daily Quality Control (QC) log. At any point in the work, if the 
Daily QC log has not been submitted to Bechtel, Bechtel has the right to 
stop the GCL installation activities at the expense of the Contractor. 

3 EXECUTION 

3.1 SURFACE ACCEPTANCE BY INSTALLATION SUBCONTRACTOR 

Prior to installation of the GCL, the Installation Subcontractor, with concurrence 
from Bechtel, shall verify the conditions of the installed material surface on which 
the GCL will be placed. He shall ensure that this surface provides stable support 
for the GCL and is free of all potentially harmful objects such as sticks, rocks, and 
sandbags. The Installation Subcontractor shall notify Bechtel, in writing, of 
acceptance of the prepared surface prior to installation of the GCL by completing, 
signing, and submitting the appropriate documentation to Bechtel. This 
acceptance shall be consistent with the requirements of the GCL manufacturer for 
the liner subgrade surface in order to preserve the warranty for the GCL. The 
surface on which the GCL is to be placed shall be maintained in a firm, clean, dry, 
and smooth condition during hning installation. 

3.2 INSTALLATION PROCEDURE 

a. The GCL panels shall be deployed and installed consistent with the most 
stringent of these specification, Bechtel-approved panel installation 
drawings or manufacturer's recommendations. The GCL shall not be 
placed during any precipitation, in the presence of excessive moisture, or 
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in the presence of excessive winds. The GCL shall be installed by the 
Contractor with personnel who are experienced in installation of such 
material. Bechtel's approval of the drawings does not relieve the 
Contractor of its responsibility to properly install the GCL material. 

b. The Type I GCL, if provided, shall be handled and staged for installation 
with the geomembrane backing facing down (clay side up towards the 
Flexible Membrane Liner [FML]). If a Type n GCL is provided that has 
different weight geotextile on either side, then the side with the heavier 
geotextile shall be placed facing down. The GCL shall then be deployed 
in a generally downslope direction to provide for drainage, collection, and 
removal of precipitation away from the work area. Adjacent GCL panels 
shall be overlapped in accordance with manufacturer's recommendations. 

c. GCL panels shall be of such lengths and widths and shall be placed in such 
a manner as to minimize seams. The overlying FML geomembrane 
material shall be placed over the GCL as soon as practical after placement 
of the GCL. Only those panels of GCL material that can be covered that 
same day with said material shall be unpacked and placed in position. 

d. The GCL shall be dry when installed and covered. The Contractor shall 
have tarps and other materials available on-site for covering exposed GCL 
in the event that an unexpected rainfall event occurs. Any GCL material 
that becomes wet will be deemed unacceptable and rejected by Bechtel. 
The rejected material shall be removed off-site and replaced with 
acceptable material at the expense of the Contractor. 

e. During times when wind is prevalent, GCL installation should start at the 
upwind side and proceed downwind. The leading edge of the GCL shall 
be secured by the Contractor at all times with sandbags or other means 
sufficient to hold it down during high winds. 

f. The first and succeeding panels of GCL shall be adjusted to smooth out 
creases or irregularities in the panels. Once the first panel has been 
deployed, adjoining panels shall be laid with a minimum 6-inch overlap on 
each side, or a greater overlap if recommended by the manufacturer. End-
of-roll seams shall be overlapped a minimum of 12 inches. All dirt shall 
be removed ft^m the overlap area of the GCL panels. The GCL shall be 
installed in a relaxed condition and shall be free of tension or stress upon 
completion of the installation. The overlap shall conform to the contours 
of the panels laid with no gaps in between. Stretching of the GCL to fit 
required overlaps will not be allowed. 

g. If required by the manufacturer for proper seaming, granular bentonite 
shall be dispersed evenly from the panel edge to the overlap limit at the 
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1 GENERAL 

This specification includes requirements for the manufacture, supply, delivery, 
testing, storage, and installation of the Flexible Membrane Liner (FML) within the 
final cover system. Work will be performed in accordance with the Constraction 
Quality Assurance Plan, Constraction Drawings and task-specific health and 
safety plan. 

1.1 RELATED SPECMCATIONS 

The following specifications contain requirements that relate to this specification: 

a. 15S-S-4 Earthwork and Grading 

b. 15S-S-5 Geosynthetic Clay Liner 

c. 15S-S-7 Geonet and Geotextile 

d. 15S-S-8 Topsoil and Seeding 

e. 15S-S-9 Temperature Monitoring Points (Wells) 

1.2 DEFINITIONS 

a. Owner: FMC Idaho, LLC. 

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized 
representatives, acting as agent for FMC Idaho, LLC. 

c. Contractor: The party to whom the Contract for the work described herein 
has been awarded and any of its authorized representatives. 

d. Installation Subcontractor: The party who will be responsible for the 
actual installation of the FML, if other than the Contractor. 

1.3 MATERIAL TESTING PROCEEDURES 

Geosynthetic testing is evolving, should any of the test methods referenced in this 
specification become obsolete at the time of constraction, more current test 
methods may be substituted at the discretion of Bechtel. 
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1.4 SUBMITTALS 

The Contractor shall submit the following documents for Bechtel's approval and 
acceptance prior to mobilization of the FML installer unless otherwise noted. 

a. FML placement method and plan per Section 3.3.1 .a shall be submitted, 
including manpower, equipment, and a detailed description of field testing 
methods to be performed. 

b. Certified reports presenting the results of the laboratory testing required by 
this specification shall be submitted to Bechtel for review and approval 
prior to delivery. The submittals shall clearly show the date the FML to be 
used for this project was manufactured. The Contractor must satisfy 
Bechtel that the material proposed meets every requirement of this 
specification. 

c. Within 2 weeks after award of the Contract, the Contractor shall submit 
two (2) samples of the materials to Bechtel for review and approval. 

d. The Contractor shall submit, within 2 weeks after award of the Contract, 
the manufacturer's recommended installation procedures for the placement 
and jointing of the FML material, including procedures for repair. 

e. The Contractor shall provide Bechtel with Record (as-built) Drawings 
showing the limits of the installed FML material. The Record Drawings 
shall also indicate all factory and field seams, constraction repairs, coupon 
test locations, repaired factory defects, patches, panel numbers with 
directions rolled, welds, and panel remnant locations. The Record 
Drawings shall also indicate the factory and field panel numbers from 
which coupons were taken prior to installation and the samples for 
manufacturing plant physical property testing, as required in Sections 
2.1.3. The record drawings shall be submitted within 2 weeks of 
completion of geosynthetics placement. 

f. The FML manufacturer's certification or written approval of the 
Installation Subcontractor, and the name and qualification of the 
manufacturer's representative shall be submitted to Bechtel 7 days prior to 
installation. 

g. The manufacturer's Quality Assurance (QA) program and/or manual shall 
be submitted to Bechtel. The QA program or manual shall outiine the 
factory and field quality control procedures to be used in the manufacture, 
installation, and field testing of these materials. This shall address, at a 
minimum, delivery and handling of raw materials, geomembrane sheet roll 
production, and Quality Assurance/Quality Control (QA/QC) of these 
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activities. It shall also address manufacturer's recommended installation 
and repair procedures with constraction details for the installation of 
geomembrane, penetration and anchorage, including all necessary seaming 
equipment and accessories. 

The requirements of this QA manual shall be considered minimum 
required standards and specifications for the manufacture, installation, and 
testing of the geomembrane; however, where the requirements of these 
specifications are more stringent than those of the QA manual, these 
specifications shall govem the constmction. Where these specifications 
are of the less stringent standards, the requirements of the QA manual 
shall govem the constraction. 

h. Laboratory test results, certified by the testing laboratory, for the 
conformance tests required under Section 2.1.3 shall be submitted prior to 
installation of the geomembrane. These tests shall be performed on 
samples collected from geomembrane rolls to be used for this Project. 

i. Shop drawings showing locations of proposed panel layout and associated 
field seams to cover the area as shown on the drawings. The panels shall 
be laid out for installation in such a way as to conform to the 
corresponding GCL panel layout, and the installation sequence and cover 
protection requirements as specified in Specification 15S-S-5. Shop 
drawings shall also indicate the direction the hner is folded or rolled, and 
shall show panel sizes consistent with the material quantity requirements 
as described herein. The panels shall also be laid out in such a manner as 
to minimize seams ranning parallel to the anchor trench, either inside or at 
the immediate vicinity of the trench. 

j . Detailed sequence of installation. 

k. Manufacturer's Warranty for the installed geomembrane. 

1. Complete description of field-seaming procedures. 

m. Manufacturer's nondestractive and destractive seams testing procedures 
shall be submitted. These procedures shall include type(s) of tests, list of 
equipment required, frequency of tests with locations, methods, 
qualifications of personnel that perform the tests, and acceptance/rejection 
criteria for tested seams. 

n. Constraction procedures for anchor trenches, including method of 
placement, equipment, and personnel. Details as required for a complete 
and sound installation shall also be included. 
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o. Contractor's Daily Quality Control (QC) log format to be used during 
geomembrane installation. 

p. The Contractor shall submit written notification to Bechtel of the 
geomembrane field supervisor and welders' work experience relative to 
High Density Polyethylene (HDPE) geomembrane installation and 
welding. The installer's supervisor shall have been responsible for 
installing at least 250,000 ft^ of HDPE geomembrane. Each welder is 
required to have a minimum of 1 year's experience welding HDPE 
geomembrane and the master welder shall have a minimum of 3 years' 
experience welding HDPE or similar geomembrane. No geomembrane 
welding shall begin until Bechtel has received the notifications and has 
approved the supervisor and individual welder qualifications. 

1.5 DELIVERY, STORAGE, AND HANDLING 

a. Each factory-fabricated panel, if any, shall be prominentiy and indelibly 
marked with the panel size. Panels shall be protected as necessary to 
prevent damage to the panel during shipment. 

b. Identification tags attached to the rolls of FML material delivered to the 
site shall not be removed until the material is installed. Each FML roll or 
panel shall be identified with the following information: 

1. Product type and/or name 
2. Name of manufacturer 
3. Manufacturing batch code 
4. Manufacturing roll number 
5. Panel number (if relevant) 
6. Dimensions of panel or roll (length and width) 

c. Materials shall be delivered to the site only after the required submittals 
have been fumished and approved. Storage and handhng of the materials 
shall conform to the manufacturer's recommendations and shall be 
accomplished in such a manner as to prevent damage to any part of the 
materials. The Contractor shall provide labor and equipment to properly 
unload material upon arrival at the site. 

Owner will provide an area near the site for storage of material. Storage 
shall be in the area provided and the Contractor is to take measures to store 
the materials in a manner reasonably free of dirt, dust, direct sunlight, 
extreme heat and disturbance. 
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The material shall be stored in a reasonably level area that is well-drained, 
away from oils/fuels, brash, debris, in an accessible area for inspection, 
and on a smooth surface so that the material is well-supported and not 
resting on sharp objects that could damage it. Stacking shall always allow 
access to at least one end of each roll. The protective covers used to wrap 
each roll of geomembrane, if used by the manufacturer, shall not be 
removed until immediately before the material is to be installed in the 
field. 

MATERIALS 

2.1 SHEET GEOMEMBRANE 

a. The lining material shall be nominal 60 mil HDPE flexible geomembrane 
of uniform color, thickness, size, and surface texture. The finished sheet 
geomembrane shall be free from pinholes, blisters, and contaminants. 

b. The lining material shall be manufactured from a composition of high-
quality domestic virgin HDPE resin. Reprocessed or reground materials 
are not acceptable. The material's physical properties shall conform to 
Table 1. 

c. Sufficient geomembrane panel material shall be fabricated and fumished 
to cover the area to be hned as shown on the drawings, including overlaps 
at field seams and perimeter anchorage. Two (2) percent shall be added to 
the area of each fabricated panel to allow for shrinkage and wrinkles. 

2.1.1 Manufacturer Qualifications 

The HDPE manufacturer shall be a specialist in the manufacturing of HDPE 
geomembrane and shall have produced and supplied at least 2 million ft^ of said 
material that was used in successful applications. 

2.1.2 Installer Qualifications 

a. The HDPE Installation Subcontractor shall be experienced in all aspects of 
HDPE geomembrane handhng, storage, and installation. The Installation 
Subcontractor shall have successfully installed at least 1 million ft^ of 
HDPE geomembrane within the last 5 years. 

b. The Installation Subcontractor shall employ a field installation supervisor 
experienced in the installation of HDPE geomembrane liner. The 
installation supervisor shall meet the requirements as specified in Section 
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1.4.p. The Installation Subcontractor shall be subject to the approval of 
Bechtel and authorized as a qualified installer by the liner manufacturer. 

2.1.3 Material Testing 

a. The HDPE geomembrane shall be tested in conformance with the 
manufacturer's testing procedures prior to shipment from the 
manufacturing plant to ensure that the physical and chemical properties 
(see Table 1) of the finished product are in conformance with these 
specifications. 

In addition, conformance testing of geomembrane presented in Table 2 are 
also required. Acceptable test values for these tests shall be as indicated in 
Table 1. The FML shall be sampled and tested in conformance with the 
manufacturer's written quality assurance plan and in conformance with 
this specification. At a minimum, the test frequency shall be one (1) of 
each test for every 50,000 ft̂  of membrane produced for this project. The 
machine direction of each sample shall be clearly marked with indelible 
ink. 

Within 2 weeks of award of Contract, the Installation Subcontractor shall 
also provide a certified statement (Certificate of Compliance) from the 
manufacturer that the geomembrane to be used meets the physical and 
chemical properties presented in Table 1. In addition, one coupon 
measuring 3 feet in length by the full width of the geomembrane roll per 
every 100,000 ft^ of geomembrane produced shall be retained intact by the 
manufacturer until constmction of the final cover system, for which the 
geomembrane is used, is complete. The machine direction of each sample 
shall be clearly marked in indelible ink. These coupons shall be submitted 
to Bechtel upon request. 

b. Unless otherwise indicated, all field and laboratory testing of sheet 
geomembrane materials shall be performed by the manufacturer or an 
independent laboratory, approved by Bechtel, with materials fumished by 
and at the expense of the Contractor. 

c. If the average test value of any individual lot sampling unit (one roll of 
material) does not meet one or more specification values, the entire lot 
(total number of rolls to be deployed at the pond) shall be re-sampled and 
tested; the lot sampling unit which failed the initial testing will be rejected 
prior to resampling the lot. The entire lot will be rejected if all the lot 
sampling units fail the initial testing or if the average test value for any 
individual lot sampling unit from the re-sample do not meet one or more 
of the acceptable specification values. 
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Table 1 

Physical Properties of HDPE Geomembrane 

Property 

Gauge (nominal) 

Thickness 

Density 

Elongation at break 

Elongation at yield 

Tensile strength at break 

Tensile strength at yield 

Tear resistance initiation 

Carbon black content 

Carbon black dispersion 

Puncture resistance 

Environmental stress crack 

ASTM Test 
Metiiod 

D5199 

D5199 

D1505 

D638 

D638 

D638 

D638 

D1004 

D1603 or 
D4218 

D5596 

D4833 

D5397 

Acceptable Test 
Results 

60 

54 

0.935 

500 

12 

220 

120 

40 

2 - 3 

Category 1 or 2 

100 

200 

1 
Unit 

mils 

mils (min) 

g/cm^ 

% 

% 

lb/in 

lb/in 

lb 

% 

-

lb 

hr (min) 

Note: Above values are minimum average roll values (MARVs) unless otherwise noted. 

Table 2 

Conformance Testing Requirements for HDPE Geomembrane 

[ •• • • ' — • • '' 

Property 

Thickness 

Tensile properties 

Tear resistance 

Puncture Resistance 

1 Density' 

ASTM Test Metiiod 

D5199 

D638 

D1004 

D4833 

D 1505 
• 

' A minimum of one (1) density test shall be performed for each resin batch used. 
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EXECUTION 

3.1 INSPECTION OF SHEET GEOMEMBRANE AT JOBSITE 

a. The Contractor shall be responsible for the inspection of the geomembrane 
panels upon its arrival at the job site. Should panels show damage from 
transit, they shall be so identified by the Contractor and set aside for either 
retum to the manufacturer or repaired in accordance with manufacturer's 
recommendations. 

b. During unrolling of the geomembrane panels, the Contractor shall visually 
inspect the geomembrane sheet surface. Any faulty areas shall be repaired 
by the Contractor using the pre-approved techniques. Such repairs shall be 
recorded on the shop drawings (record) and reported to Bechtel by means 
of a Daily QC log per Section 3.5. At any point in the work, if the Daily 
QC log has not been submitted, Bechtel has the right to stop the 
geomembrane installation at the cost of the Contractor until the Daily QC 
log is submitted. 

3.2 PROTECTION OF SURFACE TO RECEIVE FML 

The geomembrane is to be installed over an installed Geosynthetic Clay Liner 
(GCL). Care shall be taken to ensure that the installed GCL is not damaged by the 
geomembrane installation. Vehicular traffic is not allowed on top of the installed 
GCL and FML liners. Equipment used to install and weld the geomembrane shall 
be subject to approval by Bechtel and GCL manufacturer, prior to the start of 
geomembrane installation. Geomembrane installation equipment shall also 
conform to the geomembrane manufacturer's requirements. 

Any damages to the GCL during the installation of the geomembrane shall be 
repaired using GCL manufacturer-approved repair methods at the expense of the 
Contractor. 

3.3 E^STALLATION 

3.3.1 General 

a. The limits of the HDPE geomembrane shall be as shown on the drawings. 
The geomembrane shall be laid out and installed in accordance with the 
most stringent of these specifications, applicable panel installation 
drawings approved by Bechtel or the manufacturer's recommendations. 
The geomembrane shall be installed by the geomembrane manufacturer or 
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manufacturer-approved installer. The installer shall take precautions that 
newly placed FML is not damaged during FML placement. 

b. All geomembrane shall be installed in a generally downslope manner to 
minimize the potential of surface water flowing beneath the placed 
geomembrane. The geomembrane panels shall be placed to permit 
termination at the edge of the final cover within the perimeter anchor 
trenches as shown on the drawings. The anchorage geometry, backfill 
material, method of backfilling, and sequence shall be approved by 
Bechtel. 

c. The geomembrane shall be installed in a relaxed condition and shall be 
free of tension or stress upon completion of the installation. Stretching of 
the geomembrane during installation will not be allowed. 

d. A representative of the geomembrane's manufacturer shall be required to 
oversee portions of the installation. At a minimum, the representative 
shall observe and inspect installation procedures for QC conformance 
during the first day of membrane installation, during first seaming event, 
during the first day of geonet/geotextile installation, and during the first 
day of soil placement above the installed geosynthetic materials. 

3.3.2 Field Panel Placement 

The geomembrane placement shall be coordinated with the GCL placement 
activities. The geomembrane shall be installed in a sequence conforming to the 
cover protection requirements of the underlying GCL layer as specified in 
Specification 15S-S-5 and to the following requirements: 

a. The geomembrane shall be placed over the installed GCL in such a 
manner as to ensure minimum handling. The geomembrane panels shall 
be of such lengths and widths and shall be placed in such a manner as to 
minimize field seaming. Only those panels of liner material that can be 
anchored and sealed together that same day shall be unpacked and placed 
in position. 

b. Perimeter anchorage excavation and any preparation shall be completed 
before liner installation begins. All anchorages shall be prepared and 
maintained so as to preclude ponding of surface or subsurface water in 
trenches and to promote positive drainage away from anchorage locations. 

c. Sandbags or rabber tires may be used as required to hold down the panels 
in position during installation. The Installation Subcontractor shall take all 
precautions as necessary to eliminate surface damage during installation. 
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Any and all damages to the geomembrane shall be repaired as specified in 
Section 3.3.2.h at the expense of the Contractor. 

d. Field seaming shall only be performed when the sealed areas can be kept 
dry and in such a manner so as to prevent dust, dirt, or other foreign 
material from contaminating the seam. No field seaming will be allowed 
when the temperature measured within 6 inches of the liner surface is 
below 45 °F or above 100 °F unless otherwise approved by Bechtel. 
Seaming activities shall be coordinated with the GCL installation. 

e. All seams shall be welded. Seams shall be overlapped at a minimum of 3 
inches for extrasion welding and 4 inches for fusion welding, or a greater 
overlap if recommended by the manufacturer or warranted by field 
conditions. Welds shall be fusion-welded using an automatic double hot-
wedge machine. Extrasion welds using a hand-held extrasion welder will 
only be used where needed for repairs or as approved by Bechtel. Welding 
devices shall have controls to regulate temperature to compensate for on-
site conditions. 

f. In addition to the qualification requirements set forth in Section 1.4.p, each 
welder shall be qualified by welding a test sample similar to the field weld 
to be used. A field peel test, which has a Film Tearing Bond (FTB) break, 
shall be performed to test the integrity of the sample weld and welding 
machine temperature settings. The trial weld shall be repeated, in its 
entirety, when any of the trial weld samples fail. When repeated trial 
welds fail, the welding apparatus and welder shall not be used for welding 
until the reason for the sample failure is identified and corrected. 

Welders must conduct a minimum of 6 feet of successful warm-up weld 
each day, checked by peel test, before commencing welding for the day. 
Each welder shall use only the specific welding equipment he was tested 
with for welding the geomembrane. Test strips or trial seams shall also be 
made twice per day or shift (for example, at the beginning of the work 
shift and after the lunch break). Trial seams shall also be made whenever 
personnel or equipment are changed, when climate conditions reflect wide 
changes in geomembrane temperature, or when other conditions occur that 
could affect seam quality. 

g. Passage of constmction equipment, other than that required for placement 
and welding of the geomembrane over exposed GCL and FML surface, is 
prohibited at any time during constraction and after the liner has been 
placed. 

h. Any tears, rips, or puncture of the liner during the installation shall be 
repaired by patching with a patch that extends at least 6 inches beyond 
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each edge of the defect (For example, if a 4-inch square hole requires 
patching, the patch must measure the size of the hole, plus 6 inches on 
every side, or 16 inches square.) and in accordance with the 
manufacturer's recommended procedure at the expense ofthe Contractor. 
Small tears (less than one inch long), pin holes, or other localized flaws 
may be spot welded. If Bechtel determines that patching of the damaged 
geomembrane becomes excessive, the entire roll will be rejected. 

i. When installing the geomembrane, care shall be taken to minimize seam 
length. No more than three sheets may meet at any point unless special 
circumstances warrant and the approval of Bechtel is obtained in writing. 
Where more than three seams meet, the area shall be covered by a patch at 
least 4-foot square. 

j . Seams, which ran parallel to the anchor trench and are either inside or in 
immediate vicinity of the trench shall be minimized. 

k. The deployed geomembrane shall not have excessive slack to the point 
where permanent creases fold over upon themselves, either during 
placement or seaming. 

3.3.3 HDPE Boot Installation (Penetration) 

Geomembrane penetrations shall be sealed with a HDPE boot installed in 
accordance with manufacturer's standard installation instractions. HDPE boots 
shall be prefabricated at the manufacturer's plant, all seams and boots shall be 
factory leak-tested, and the testing records shall be submitted to Bechtel for 
approval prior to delivery to the jobsite. HDPE boot shall be welded to the 
geomembrane in accordance with Section 3.3.2 and seal to the penetration with 
sealant and stainless steel clamp, unless otherwise shown on the Design 
Drawings. 

3.4 TESTING AND QUALITY CONTROL 

3.4.1 Non-destractive Seam Continuity Testing 

a. All fusion joined seams shall be visually examined for voids or imperfect 
bonds. 

b. The Contractor shall non-destractively test all field seams, including repair 
seams, over their full length using a vacuum test unit, air pressure (for 
double-fusion seams only), or other approved methods. Non-destractive 
testing shall be carried out as the seaming progresses and not at 
completion of all field seaming. 
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c. Vacuum Testing 

The equipment shall, at a minimum, comprise the following: 

• A vacuum box assembly consisting of a rigid housing, a transparent 
viewing window, a soft neoprene gasket attached to the bottom, port 
hole or valve assembly, and a gauge to indicate chamber vacuum. 

• A steel vacuum tank and pump assembly equipped with a pressure 
controller and pipe connections. 

• A rabber pressure/vacuum hose with fittings and connections. 

Vacuum testing shall consist of placing the vacuum box assembly over the 
liner seam. The suction chamber shall be connected to the vacuum pump. 
A foaming agent shall be applied to the seam area under test to indicate 
possible leaks. The seam shall be maintained under 5 psig suction for a 
minimum of 10 seconds. All areas where soap bubbles appear shall be 
marked. The test areas shall have a minimum 3-inch overlap from the 
previous section. 

Defective seams found during the testing shall be repaired and retested. 
Such tests and adjustments shall be repeated until the seam is leak-free, 
and in the opinion of Bechtel, the repairs are satisfactory and complete. 
All repairs shall be made by and at the Contractor's expense. 

d. Air Pressure Testing (for double seam with an enclosed space) 

The equipment shall consist of the following: 

• An air pump (manual or motor driven) equipped with pressure gauge 
capable of generating and sustaining pressure over 35 psi and mounted 
on a cushion to protect the liner. 

• A rabber hose with fittings and connections. 

• A sharp hollow needle or other approved pressure feed device. 

• A pressure gauge with an accuracy of 1 psi. 

The test procedure shall consist of the following steps: 

• Seal both ends of the seam to be tested. 

• Insert needle or other approved pressure feed device into the channel 
created by the double-wedge weld. 
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• Energize the air pump to a minimum pressure of 30 psi or 1/2 psi 
per mil of liner thickness, whichever is greater; close valve and sustain 
pressure for at least 5 minutes. 

• If pressure loss exceeds 3 psi or does not stabilize, locate faulty area 
and repair as described in these specifications. 

• Puncture opposite end of seam to release air. If blockage is present, 
locate and test seam on both sides of blockage. 

• Remove needle or other approved pressure feed device and seal 
penetration holes by extrasion welding. 

3.4.2 Destractive Testing 

a. Random weld samples, selected by Bechtel, shall be removed from the 
installed welded sheeting at a frequency of one test location per 
500 feet of seam length or as directed by Bechtel, whichever results in 
more test sample locations. The sampled locations shall be repaired in 
accordance with Section 3.3.2.h. Seam samples shall be tested by an 
independent testing laboratory at the Contractor's expense. The laboratory 
shall provide certified test results to the Contractor and Bechtel. The 
samples shall be tested in shear and peel in accordance with ASTM D 
4437. For each sample, a minimum of four out of each five tested 
specimens shall meet the following requirements: 

• Bonded Seam Strength (Shear): equal to or greater than 208 lb/in 

• Peal adhesion: equal to or greater than 84 lb/in 

• All peal adhesion specimen break types shall be the "FTB" 
classification, which is defined as the break occurring in the polymer 
material (parent material), not in the weld. 

The Contractor shall repair all areas damaged by sampling immediately 
after the sample is taken at no additional expense to Bechtel. 

b. If a seam fails to meet the requirements of Section 3.4.2.a, additional tests 
shall be taken 10 feet from each end of the original test location. This 
procedure will continue until samples from both ends pass. The weld 
between the acceptable samples shall be considered defective and repaired 
by capping the weld with a minimum 18-inch wide cap. 

c. All samples shall be numbered and marked with permanent identification, 
including the machine direction. The reason for taking the sample shall 
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also be indicated (such as statistical routine, suspicious feature, change in 
sheet temperature, etc.). 

3.5 DAILY QUAUTY CONTROL LOG 

a. The Contractor shall maintain a Daily QC log during all phases of the 
geomembrane installation. This log shall document the daily progression 
of the geomembrane installation from the delivery of the material to final 
acceptance. The log shall designate those constraction activities that 
influence the integrity of the geomembrane during installation. The log, at 
a minimum, shall include entries and detailed documentation of the 
following: 

Weather: temperature, winds, and precipitation. 

Preparation activities, including removal of water and sediment, 
geomembrane cleaning, or underlying GCL repair. 

Repairs and replacements. 

Seaming activities, including name of welder(s) for each seam and any 
leakage detected in testing of that seam. 

HDPE boot installation (penetration). 

Results and locations of destractive testing performed as part of 
geomembrane installation, including corrective action taken. 

Results and locations of non-destractive testing performed as part of 
geomembrane installation, including corrective action taken. 

Equipment used to place and weld the geomembrane. 

Inspection and backfilling of anchor trench. 

Calibration dates of each piece of seaming equipment and seam test 
equipment. 

Names of all personnel conducting work at the site. 

Names, dates, and times for when the job site is visited by regulatory 
personnel, subcontractors or vendors, and the FMC Idaho, LLC 
personnel. 
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• Photographs of geomembrane installation, seaming, and field testing. 

• Deviations from the Constraction Quality Assurance Plan, drawings 
and specifications. 

b. Prior to performing the work, the Contractor shall submit the Daily QC log 
format for approval by Bechtel. 

3.6 INSPECTION 

Bechtel will be present during the entire geomembrane material installation. 
Bechtel will also inspect the geomembrane material as it is placed. The 
Contractor shall provide access and support, as needed, for the inspection of the 
geomembrane material. 

Inspection by Bechtel does not imply acceptance until all the requirements of this 
specification are met. 

3.7 CLEANUP 

At the end of the work, all temporary working areas shall be restored to their 
original conditions with all temporary construction materials removed and the site 
cleaned. 
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recommended minimum rate and continuously along all seams and overlap 
areas. Granular bentonite shall be the same as that used to manufacture 
tiie GCL. 

h. In hot weather, expansion of the Type I GCLs may occur soon after 
placement when no FML geomembrane material has yet been placed. In 
order to account for the possibility of shrinkage after covering with said 
geomembrane under these conditions, the longitudinal seam overlap shall 
be increased as required and approved by Bechtel. 

i. Irregular shapes, cuts, or tears in installed GCL material shall be covered 
with sufficient GCL to provide a 12-inch overlap on all adjoining GCL 
panels, or a greater overlap if recommended by the manufacturer. 

j . A representative ofthe GCL's manufacturer shall be provided by the 
installer to observe and inspect installation procedures for QC 
conformance during the first day of liner placement. If necessary, the GCL 
manufacturer's representative shall remain on-site at no additional cost to 
Owner/Bechtel, until, in the opinion of the representative, the installation 
procedures complies with the manufacturer's QC standards. 

3.3 DAILY QUALITY CONTROL LOG 

a. The Contractor shall maintain a Daily QC log during all phases of GCL 
installation. This log shall document the daily progression of the GCL 
installation from the delivery of the GCL to final acceptance. The log 
shall designate those constraction activities that influence the integrity of 
the GCL during installation. The log, at a minimum, shall include entries 
and detailed documentation of the following: 

• Weather: temperature, winds, and precipitation. 

• Preparation activities, including removal of water, sediment, GCL 
cleaning, or underlying support/bedding layer smoothing and repair. 

• Repairs and replacements. 

• Seaming activities. 

• Equipment used to place the GCL. 

• Inspection and backfilling of anchor trench. 

• Photographs of GCL installation. 
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• Names of all personnel conducting work at the site. 

• Names, dates, and times for when the jobsite is visited by regulatory 
personnel, subcontractors or vendors, and the FMC Idaho, LLC 
personnel. 

• Deviations from the Constmction Quality Assurance Plan, drawings 
and specifications. 

b. Prior to performing the work, the Contractor shall submit the Daily QC log 
format for approval by Bechtel. 

3.4 INSPECTION 

Bechtel will be present during the entire GCL material installation. Bechtel will 
also inspect the GCL material as it is placed. The Contractor shall provide access 
and support, as needed, for the inspection of the GCL material. 

Inspection by Bechtel does not imply acceptance until all the requirements of this 
specification are met. 

3.5 CLEANUP 

At the end of the work, all temporary working areas shall be restored to their 
original conditions with all temporary constraction materials removed and the site 
cleaned. 
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1 GENERAL 

This specification includes requirements for the manufacture, supply, dehvery, 
testing, storage, and installation of geonet and geotextile within the final cover 
system. Work will be performed in accordance with the Constraction Quality 
Assurance Plan, Constmction Drawings and task-specific health and safety plan. 

1.1 RELATED SPECMCATIONS 

The following specifications contain requirements that relate to this specification: 

a. 15 S -S -4 Earthwork and Grading 

b. 15S-S-5 Geosynthetic Clay Liner 

c. 15S-S-6 Flexible Membrane Liner 

d. 15S-S-8 Topsoil and Seeding 

e. 15S-S-9 Temperature Monitoring Points 

1.2 DEFINITIONS 

a. Owner: FMC Idaho, LLC. 

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized 
representatives, acting as agent for FMC Idaho, LLC. 

c. Contractor: The party to whom the Contract for the work described herein 
has been awarded and any of its authorized representatives. 

1.3 MATERIAL TESTING PROCEEDURES 

Geosynthetic testing is evolving, should any of the test methods referenced in this 
specification become obsolete at the time of constraction, more current test 
methods may be substituted at the discretion of Bechtel. 

1.4 SUBMITTALS 

The Contractor shall submit the following documents for Contractor's approval 
and acceptance prior to mobilization of geonet and geotextile installer unless 
otherwise noted: 

a. Geonet and geotextile placement method and plan, including jointing of 
the materials shall he submitted. 
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b. Certified test reports presenting the results of the laboratory testing 
required by this specification shall be submitted to Bechtel for review and 
approval prior to the time the material is shipped. The submittals shall 
clearly show the date the material to be used for this project was 
manufactured. The Contractor must satisfy Bechtel that the material 
proposed meets every requirement of this specification. 

c. Within 2 weeks after award of the Contract, the Contractor shall submit 
samples of the materials to Bechtel for review and approval. 

d. The Contractor shall submit, within 2 weeks after award of the Contract, 
the manufacturer's recommended installation procedures for the placement 
and jointing requirements ofthe geonet and geotextile material, includiffg 
procedures for repair. 

e. The Contractor shall provide Bechtel with Record (as-built) Drawings 
showing the limits of the installed geonet and geotextile material. The 
Record Drawings shall also indicate the corresponding panel and roll 
numbers, and where geotextile samples were taken for plant and field 
testing. The record drawings shall be submitted within 2 weeks of 
completion of geosynthetics placement. 

f. Any sewing of the geotextile shall be performed by trained personnel of 
the Contractor or his subcontractors; the geotextile installer must be 
approved by Bechtel. Any sewing must (1) use a thread type that is 
polymeric with chemical and ultraviolet light resistance properties equal to 
or greater than that of the geotextile itself, (2) use locking stitch, (3) use 
sewing thread color that contrasts with the color of geotextile being sewn, 
to allow ease of inspection, and (4) include a continuous seam. The 
Contractor may also be requested to submit training or experience records 
of the installer personnel for approval. 

1.5 DELIVERY, STORAGE, AND HANDLING 

a. Material shall be delivered to the site only after Bechtel has approved the 
required submittals. Storage and handhng of the materials shall conform 
to the manufacturer's recommendations and shall be accomplished in such 
a manner as to prevent damage to any part of the material. The Contractor 
shall provide labor and equipment to properly unload material upon arrival 
at the site. Owner will provide an area near the site for storage of material. 
The material shall be stored in a reasonably level, smooth, and well-
drained area that is away from sharp objects or rocks which may puncture 
or otherwise damage the material; away from brash, oil, grease, or fiiels; 
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and in an accessible area for inspection. Stacking shall always allow 
access to at least one end of each roll. 

To prevent ultraviolet degradation of the material, the protective wrapper 
on each geotextile roll shall not be removed until the material is ready for 
use. Any rolls that are delivered without protective wrappers shall be 
rejected by Bechtel at the expense of the Contractor. Any rolls of 
geotextile that will not be installed within 14 days following delivery to 
the site shall be covered with tarps to protect the rolls from the elements. 

MATERIALS 

Geonet and geotextile shall meet all the requirements as specified herein, but may 
be supplied as a geocomposite or separate individual materials. 

2.1 GEONET 

2.1.1 The physical properties of the geonet shall be as specified in Table 1. 

Table 1 

Mechanical and Hydraulic Properties 
of Geonet 

Property 

Specific gravity 

Carbon black content 

Transmissivity (1.0 gradient at 
15,000 psf (min) compressive 
load) 

Tensile strength (machine 
direction) 

ASTM Test 
Method 

D1505 

D 1603 or 
D4218 

D4716 

D5035 

Required 
Minimum Value' 

0.94 

2 

0.001 

25 

Unit 

g/cm^ 

% 

m^/sec 

lb/in 

Minimum average roll values (MARV). 
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2.1.2 Manufacturer Qualifications 

The geonet manufacturer(s) shall be specialist(s) in the manufacturing of 
polyethylene geonet and shall have produced and manufactured a minimum of 
1 million ft^ of said geonet that was used in successful installations. 

2.1.3 Conformance Testing 

a. Geonet shall be tested by the manufacturer prior to shipment to ensure that 
the physical and mechanical properties of the finished product are in 
accordance with these specifications. The required material properties, 
test methods, values, and units are presented in Table 1. The geonet shall 
be sampled and tested in conformance with the manufacturer's written 
quality assurance plan and in conformance with this specification. At a 
minimum, conformance tests shall be performed one per every 200,000 ft^ 
of geonet produced. In addition, one coupon 3 feet in length by the width 
of the entire geonet roll for every 2(X),000 ft^ of geonet produced shall be 
retained by the manufacturer until constraction of the final cap is 
complete. These coupons shall be submitted to Bechtel upon request. 

b. Unless otherwise indicated, material testing shall be performed by the 
manufacturer or an approved independent geosynthetics testing laboratory; 
the materials shall be fumished by and at the expense of the Contractor. 

c. If the average test values of any individual lot sampling unit (one roll of 
material) do not meet one or more specification values, the entire lot (total 
number of rolls to be deployed at the pond) shall be re-sampled and tested; 
the lot sampling unit that failed the initial testing will be rejected prior to 
resampling the lot. The entire lot will be rejected if all the lot sampling 
units fail the initial testing or if the average test values for any individual 
lot sampling unit from the re-sample do not meet one or more of the 
acceptable specification values. 

2.1.4 Laboratory Testing 

Unless otherwise indicated, testing shall be performed by the manufacturer or an 
approved independent geosynthetics testing laboratory with materials fumished by 
the Contractor and at the expense of the Contractor. 

2.1.5 Visual Inspection During Installation 

During deployment of the geonet, the Contractor shall perform visual inspections 
ofthe material surfaces. Bechtel will also perform its own visual inspections in 
addition to those by the Contractor. Any faulty areas relating to material integrity, 
uniformity, and seam overlap shall be repaired by the Contractor using techniques 
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recommended by the manufacmrer, pre-approved by Bechtel, and included in 
these specifications, whichever is the more stringent. Such repairs shall be 
reported to Bechtel by means of the Daily Quality Control (QC) log. At any point 
in the work, if the Daily QC log has not been submitted to Bechtel, Bechtel has 
the right to stop the geonet installation activities at the expense of the Contiactor. 

2.2 GEOTEXTILE 

Nonwoven, needle-punched geotextile shall be provided to meet the minimum 
physical and mechanical properties outlined in Table 2 and as designated on the 
drawings. The properties shown represent the minimum average roll values 
(MARVs) for the installed materials, unless otherwise indicated. 

Table 2 

Physical and Mechanical Properties of Geotextile 

Property 

Unit weight 

Puncture strength 

Grab sti-ength (MD) 

Grab elongation 

Trapezoidal tear 
strength 

Mullen Burst strength 

UV Resistance^ (@ 
500 Hours) 

Apparent opening size 

Permittivity 

Test Method 

ASTM D 5261 

ASTM D 4833 

ASTM D 4632 

ASTM D 4632 

ASTM D 4533 

ASTM D 3786 

ASTM D 4355 

ASTM D 4751 

ASTM D 4491 

Required Minimum 
Value' 

(6^) 

95 

150 

50 

60 

325 

70 

0.212 

1.3 

Unit 

oz/yd^ 

lbs 

lbs 

% 

lb 

psi 

% strength 
retained 

mm (max) 

sec"' 

' Minimirai average roll values (MARVs). 
^ For infonnation only; not a required property. 
' Manufacturer's certification required which states prcxiuct exceeds required value for typical roll values. 
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2.2.1 Manufacturer Qualifications 

The geotextile manufacturer(s) shall be specialist(s) in the manufacturing of 
polyester, polyethylene, and/or polypropylene geotextile (as applicable). In 
addition, the manufacturer shall have produced and manufactured a minimum of 
5 million ft̂  of said geotextiles that were used in successful installations. 

2.2.2 Conformance Testing 

a. The geotextile shall be tested by the manufacturer prior to shipment to 
ensure that the physical and mechanical properties of the finished product 
are in accordance with these specifications. The required material 
properties, test methods, values, and units are presented in Table 2. The 
geotextile shall be sampled and tested in conformance with the 
manufacturer's written quality assurance plan and in conformance with 
this specification. At a minimum, conformance tests shall be performed 
one per every 100,000 ft^ of geotextile produced. In addition, one coupon 
3 feet in length by the entire width of geotextile roll for every 100,000 ft^ 
of geotextile produced shall be retained by the manufacturer until 
constraction of the final cap is complete. These coupons shall be 
submitted to Bechtel upon request. 

b. Unless otherwise indicated, material testing shall be performed by the 
manufacturer or an approved independent geosynthetics testing laboratory; 
the materials shall be fumished by and at the expense of the Contractor. 

c. If the average test values of any individual lot sampling unit (one roll of 
material) does not meet one or more specification values, the entire lot 
(total number of rolls to be deployed at the pond) shall be re-sampled and 
tested; the lot sampling unit which failed the initial testing will be rejected 
prior to resampling the lot. The entire lot will be rejected if all the lot 
sampling units fail the initial testing or if the average test values for any 
individual lot sampling unit from the re-sample do not meet one or more 
of the acceptable specification values. 

2.2.3 Laboratory Testing 

Unless otherwise indicated, testing shall be performed by the manufacturer or an 
approved independent geosynthetics testing laboratory with materials fumished by 
and at the expense of the Contractor. 
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2.2.4 Visual Inspection During Installation 

During deployment of the geotextile, the Contractor shall carry out visual 
inspections of the material surfaces. Bechtel will also perform its own visual 
inspections in addition to those by the Contractor. Any faulty areas relating to 
material integrity, uniformity, rips or tears, and seam overlap shall be repaired by 
the Contractor using techniques as recommended by the manufacturer, pre-
approved by Bechtel, and included in these specifications, whichever is the more 
stringent. Such repairs shall be reported to Bechtel by means of the Daily QC log. 
At any point in the work, if the Daily QC log has not been submitted to Bechtel, 
Bechtel has the right to stop the geotextile installation activities at the expense of 
the Contractor. 

3 EXECUTION 

3.1 GEONET INSTALLATION 

a. The geonet shall terminate in a perimeter anchor trench at the locations 
shown on the drawings and in accordance with manufacturer's 
recommended details. 

b. Panels (rolls or roll segments) shall be overlapped 6 inches minimum and 
joined using electrical plastic cable ties at an average frequency of one 
every 6 feet on center along the length ofthe panel. End-to-end joining of 
panels on slopes shall be minimized, but when necessary, the panels shall 
be joined by using plastic cable ties at a frequency of one every 12 inches 
on center. 

c. The geonet shall not be attached to the geomembrane. 

d. Care shall be taken during installation of the geonet to avoid damage or 
disturbance of the underlying geosynthetic layers. 

e. Any material placed on top of the geonet shall be done in such a manner so 
as not to damage the geonet or any underlying materials. 

f. Trimming of geonet shall be perfonned using only upward-cutting hook 
blades. 

3.2 GEOTEXTILE PLACEMENT 

a. Geotextile shall be placed at the locations and to the limits shown on the 
drawings. The geotextile are to be jointed by overlapping the panels with 
a minimum of 18 inches or sewn with a minimum overlap of 4 inches. 
Cross-slope joints shall be avoided as much as possible. Geotextile shall 
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be laid out in such a way that the panels are perpendicular to the 
underlying Geosynthetic Clay liner (GCL) panels. 

Care shall be taken during installation of the geotextile to avoid damage or 
disturbance of the underlying geosynthetic layers. 

A minimum of 12 inches of the sand filter material shall be placed, 
immediately above the geotextile, in accordance with Specification 15S-S-
4, Section 3.4.3, to protect the underlying geosynthetic layers from 
subsequent constraction activities. The material shall be spread in the 
same direction as the fabric is joined and perpendicular to the GCL seams. 

d. During periods of high winds, sandbags or other methods approved by the 
manufacturer(s) shall be used by the Contractor to temporarily secure any 
exposed geotextile in place. 

e. During placement, care must be taken not to entrap, either within or 
beneath geonet and geotextile, potentially hartnful materials (stones, dirt, 
water, etc.) that could damage the geomembrane, clog the drains or filters, 
or hamper subsequent seaming. Once deployed, a visual examination shall 
be performed to ensure the surface of the geotextile is free of potentially 
harmful materials. 

f. Trimming of geotextile shall be performed using only upward-cutting 
hook blades. 

3.3 COVERING GEOTEXTILES 

a. All geotextile shall be covered by sand filter material within 14 calendar 
days, following removal of their protective wrapping and their placement 
in the field, to protect them from ultraviolet degradation. The Contractor 
shall stage constraction activities to accomplish this schedule. Any 
geotextile left exposed longer than the 14 calendar days shall, at Bechtel's 
direction, be removed and replaced at the expense of the Contractor. 

3.4 DAILY QUALITY CONTROL LOG 

a. The Contractor shall maintain a Daily QC log during all phases of geonet 
and geotextile installations. This log shall document the daily progression 
of the installations from the delivery of the materials to final acceptance. 
The log shall designate those constraction activities that influence the 
integrity of the materials during installation. The log, at a minimum, shall 
include entries and detailed documentation of the following: 
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• 

Weather: temperature, winds, and precipitation. 

Preparation activities, including removal of water, or sediment. 

• Repairs and replacements. 

Equipment used to place the geonet and geotextile. 

Inspection and backfilling of anchor trench. 

Names of all personnel conducting work at the site. 

• 

• 

• Names, dates, and times for when the jobsite is visited by regulatory 
personnel, subcontractors or vendors, and the FMC Idaho, LLC 
personnel. 

• Deviations from the Constraction Quality Assurance Plan, drawings 
and specifications. 

b. Prior to performing the work, the Contractor shall submit the Daily QC log 
format for approval by Bechtel. 

3.5 INSPECTION 

Bechtel will be present during the entire geonet and geotextile installations. 
Bechtel will also inspect the materials as they are placed. The Contractor shall 
provide access and support, as needed, for the inspection of the geonet and 
geotextile materials. 

Inspection by Bechtel does not imply acceptance until all the requirements of this, 
specification are met. 

3.6 CLEANUP 

At the end of the work, all temporary working areas shall be restored to their 
original conditions with all temporary constraction materials removed and the site 
cleaned. 
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1 GENERAL 

This specification describes the requirements for fumishing and placement of 
topsoil and completing the seeding of a final cover over an existing pond at FMC 
Idaho, LLC's plant in Pocatello, Idaho. Seed will be placed by the drill seeding 
method. Work will be performed in accordance with the Constmction Quality 
Assurance Plan, Constraction Drawings and task-specific health and safety plan. 

1.1 RELATED SPECMCATIONS 

The following specification contains requirements that relate to this specification: 

a. 15S-S-4 Earthwork and Grading 

b. 15S-S-9 Temperature Monitoring Points (Wells) 

1.2 DEFINITIONS 

a. Owner. FMC Idaho, LLC. 

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized 
representatives, acting as agent for FMC Idaho, LLC. 

c. Contractor: The party to whom the Contract for the work described herein 
has been awarded and any of its authorized representatives. 

1.3 SUBMITTALS 

The Contractor shall submit the following documents for Bechtel's approval and 
acceptance prior to mobilization: 

a. Details of all supplied products (i.e., imported topsoil, fertilizer, seed, seed 
mix, supplemental organic matter, straw, including name of suppher). 

b. Sample of all supplied materials including imported topsoil, if applicable. 

c. Analytical data of the proposed topsoil from an agricultural soils 
laboratory. 

d. Certificates bearing the manufacturer's guaranteed analysis and physical or 
chemical make-up of the materials. 
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1.4 STORAGE AND HANDLING 

a. Topsoil shall be stored on site in area designated by Bechtel prior to 
spreading. 

b. Fertilizer and lime (if required) shall not be stored with any other 
landscape materials. 

c. On-Site storage of materials shall be only in areas designated or as 
approved by Bechtel. 

d. The seed containers and containers of all products to be used.in this 
operation shall be stored immediately in a dry, weather- and damp-proof 
stracture. Any seed or product, which has become wet, moldy, or is 
otherwise damaged in transit or storage will not be acceptable. 

1.5 PERSONNEL 

Seeding shall be performed by personnel familiar with procedures required of 
their trade and shall be supervised by a qualified foreman. 

1.6 SEQUENCE OF WORK/SCHEDULE 

Seeding shall not begin until Contractor receives approval to proceed from 
Bechtel. Contractor shall be responsible for scheduling the work and obtaining 
the necessary approvals. Seeding shall be performed only at either of the 
following periods and the surfaces to be seeded shall be protected until vegetation 
is established as specified in Subsection 3.1: 

a. Late Fall: Prior to initial snow fall, when day time temperatures do not 
rise above 40°F; this could cause seed germination prior to the onset of 
winter. 

b. Spring: When ground snow has melted and prior to the conclusion of 
spring rains that are needed for germination. 

1.7 QUAUTY 

All work shall be of the highest quality and shall be subject to the approval of 
Bechtel. Any work that does not meet the requirements of this specification and 
the approval of Bechtel shall be removed by the Contractor immediately and 
replaced with work that is acceptable. Removal of defective work and 
replacement will be at the expense of the Contractor. 
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2 EQUIPMENT AND MATERIALS 

2.1 EQUIPMENT 

Conventional earth-moving and seeding equipment shall be used for the 
constraction of the topsoil layer over the final cover. All equipment shall be 
decontaminated prior to arrival at the site, in good working condition, and suitable 
for its intended use. 

Soil stabilization(pulverizing) equipment may be required to sufficientiy break up 
frozen or over-compacted topsoil to ensure proper mixing of soil additives and 
performance of seeding operations. 

2.2 MATERIALS 

2.2.1 General 

All materials shall be of standard, approved first-grade quality and shall be in 
prime condition when installed and accepted. Any commercially processed or 
packaged materials shall be delivered to the site in the original unopened 
containers bearing the manufacturer's guaranteed analysis and dealer's label. 

2.2.2 Topsoil 

a. General Qualifications 

Composition - Use only locally obtained fertile, friable, well-drained soil, 
of uniform quality. The soil shall be free of stones over 1-inch diameter, 
sticks, oils, chemicals, plaster, concrete and other materials deleterious for 
the purposes of a planting medium. Some, or all, of the topsoil material 
may be fumished by the Owner. It is the responsibility of the Contractor 
to verify and ensure that all requirements of these specifications are 
satisfied, including all testing and amendment additives and mixing as 
specified herein. 

Testing 

Parasites - Test all soils that have been used for agricultural 
purposes within the prior 12 months for parasitic nematodes. Soils 
shall be acceptable if the parasitic nematode population is less than 
200 per 50 cubic centimeters of soil. Do not artificially dry soil 
prior to testing. 

Herbicide - Perform a radish/ryegrass growth trial as directed by 
Bechtel if herbicide contamination is suspected. 
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c. Areas to receive topsoil shall be as shown on the design drawings. 

d. Topsoil: The Contractor shall perform tests and analysis as required to 
ensure Owner or Contiactor fumished topsoil meets the standards 
specified under Section 2.2.2.a., including the following: 

• Analysis - Obtain an agricultural suitabihty analysis of the 
proposed topsoil for each soil source from a State of Idaho (or 
equivalent) certified soils laboratory at Contractor's cost. This 
analysis is to include recommended amendments as required to 
support the growth of the plants specified in the seed mix. 

• Acceptance - Submit soils analysis and recommendations to 
Bechtel for acceptance. Amend topsoil per accepted soils analysis 
report. 

• Samples - Bechtel reserves the right to take samples of the topsoil 
delivered to the site for testing to verify conformance to the 
specifications. 

• Pea Gravel - Clean, durable namral stone or rock with 100% 
passing the 3/8-inch sieve and 98% retained on the #10 sieve. 

• Rejected Topsoil - Immediately remove rejected topsoil off the site 
at Contractor's expense. 

2.2.3 Seed 

a. Seed mixture shall be noxious-weed free, with the percent of purity and 
germination rate as specified in 2.2.3.b. All seed shall be re-cleaned Grade 
A "new crop" seed. The dealer may mix the seed provided a guaranteed 
statement of composition of moisture and percentages of purity and 
germination of each variety is attached to the sealed container. If the 
germination rates of any of the dealer's seeds are less than the rates 
specified in Table 1, then the weight per acre of those seeds shall be 
increased such that the specified rate of viable seed is provided. 

b. Seed mix to be as specified in Table 1, supphed by S «& S Seeds, 5690 
Casitas Pass Road, Carpenteria, CA 94553-2205 (phone no. 805-684-
0436, FAX no. 805- 684-2798) or approved equal. The seed mix was 
developed based on local climatic conditions in conjunction with past 
experiences of vegetation at the site locality and predominately consists of 
vegetation native to the area. 
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c. Application rate of seed mix: 46.5 pounds per acre. 

Table 1 

Seed 

Indian Ricegrass 
Rubber Rabbitbrash 
Covar Sheeps Fescue 
Great Basin Sagebrash 
Sand Dropseed 
Needle and Thread Grass 
Lewis Blue Flax 
Desert Globemallow 
Sulfur Buckwheat 
Califomia Poppy 
Wheat Hybrid 

Totals 

Lb/acre 

4 
4 
10 
3 
2 
1 
1 

0.5 
0.5 
0.5 
20 

46.5 

% of Mix 

8.6 
8.6 

21.5 
6.5 
4.3 
2.1 
2.1 
1.1 
1.1 
1.1 

43.0 

100 

Min. Pure/Germ 

98/85 
10/65 
98/85 
25/50 
90/75 
60/50 
98/70 
98/50 
25/25 
98/80 
90/80 

2.2.4 Fertilizer 

The type and quantity of fertilizer shall be determined from the specified 
agricultural suitability analysis. 

2.2.5 Supplemental Organic Matter 

a. Supplemental organic matter, if required by the agricultural suitabihty 
analysis, shall consist of approved compost, peat, or equivalent. 
Altemative mulches will be considered for approval by Bechtel. 

b. Supplemental organic matter shall be certified to be free of noxious weeds. 

c. Weight specifications of this material from suppliers and for all 
apphcations shall refer only to air dry weight of the organic material. A 
minimum of four representative samples of the proposed material shall be 
collected and submitted to a qualified laboratory for determination of the 
percentage of organic material. The application rate of the proposed 
material shall be increased to reflect the average non-organic portion. 

d. The need for and application rate of supplemental organic matter shall be 
determined from the specified agricultural suitability analysis. For bidding 
purposes only, the application rate shall be assumed to be 15 tons of 
organic matter per acre. 
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e. The proposed material shall be tested by a qualified laboratory to 
determine the quantity of available Nitrogen and Phosphoras on a per-acre 
basis. The amount of Nitrogen or Phosphoras in the fertilizer required by 
subsection 2.2.4 shall be reduced by one pound per acre for each four 
pounds per acre of available Nitiogen or Phosphoras, respectively, in the 
proposed organic material. If the amount of available Nitrogen in the 
proposed organic material is more than four times the rate required by 
subsection 2.2.4, then that material shall be considered unacceptable. 

2.2.6 Sti-aw 

a. The straw to be crimped to the finished surface shall be certified to be free 
of noxious weeds. 

b. Application rate: 2 tons per acre. 

3 EXECUTION 

3.1 GENERAL 

Prior to any application of topsoil, Contiactor shall obtain approval of Bechtel for 
the completed underlying soil layer. Similarly, prior to any seeding. Contractor 
shall ensure that all finish grading in the area to be seeded has been completed and 
approved by Bechtel. 

The area to be seeded is that shown on the drawings to receive topsoil and any 
grass area disturbed during constraction and as directed by Bechtel. All topsoil 
and disturbed grass areas are to be protected by application of erosion control 
materials. 

3.2 TOPSOIL SPREADING 

3.2.1 Spreading of Topsoil 

a. Verification: Do not commence spreading of topsoil prior to acceptance 
by Bechtel of underlying soil layer. 

b. Topsoil Depth: Minimum depth of 42 inches after natural settlement and 
light rolling. Topsoil is to be placed in 12-inch maximum loose hfts. Pea 
gravel and any required supplemental organic material are to be 
incorporated into the top 12 inches of topsoil. The pea gravel material 
shall be added to the topsoil with a pug mill or other method as approved 
by Bechtel. The amount of pea gravel shall be 15 ± 3% by weight of the 
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topsoil mix. If pug mill is chosen, the pug mill and mixing process shall 
conform to the following requirements: 

• Each material shall be measured by weighing. The weighing of each 
material shall be a distinct operation. 

• A metering device shall measure and contiol any added water. 

• Material retention time within the pug mill box shall be sufficient to 
assure a uniform mix. 

c. Placement: Do not place topsoil under muddy conditions. 

d. Topsoil Testing: Tests for the following specified in-place topsoil 
properties shall be conducted by an authorized independent test laboratory 
at no extra cost to Owner. Each test shall be conducted at a frequency of 
one for every 5,000 cubic yards of topsoil placed but not less than one per 
lift of material placed. 

Soil Property Test 

Capillary-Moisture relationship ASTM D 3152 

Saturated Hydraulic Conductivity ASTM D 5084 

Bechtel will evaluate the test results and determine the acceptability of the 
topsoil based on the following: 

Soil Property Acceptable Value 

Saturated Hydraulic Conductivity < 9.35 x 10"̂  cm/s 
per ASTM D 5084 

Relative Hydraulic Conductivity Below curve plotted in Figure 1 
vs. Degree of Saturation curve 
based on Van Genuchten 
Parameters derived from the 
Capillary-Moisture relationship 
per ASTM D 3152 

The topsoil layer shall be modified by the addition of suitable topsoil to a 
thickness hydraulically equivalent to that of a topsoil layer meeting the 
above requirements should the in-place topsoil not satisfy the above 
requirements as directed by Bechtel. The cost for additional topsoil and 
re-testing will be paid as extras. 
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3.2.2 Amending of Topsoil 

Amending of imported topsoil shall be determined from the specified agricultural 
suitability analysis. The following additives may or may not be required. The 
apphcation rates shown are to be used for the add and deduct unit price for 
bidding purposes only and should not be included in the total bid price: 

Application - Incorporate per acre 
30 cubic yards Nitrogen - Treated Sawdust 
100 pounds 30-30-0 (N-P-K) Commercial Fertilizer, slow release 
1,000 pounds Dolomite lime 

Spread amendments on the previously placed topsoil by approved methods and 
thoroughly mix to a depth of three inches or as recommended by the agricultural 
suitability analysis. 

3.3 DRILL SEEDING 

The seed shall be drilled to a depth of % to 1 inch uniformly at the rate specified 
in Subsection 2.2.3.C. 

3.4 STRAW CRIMPING 

After drilling the seed, straw shall be uniformly placed at the rate specified in 
Subsection 2.2.6.b and crimped into the topsoil using suitable equipment. 

3.5 PROTECTION OF WORK 

The seeded area shall be protected against trespassing and from damage at all 
times. If areas are damaged, they shall be reseeded at the Contractor's expense. 
No work shall be executed in or over the seeded area without proper safeguards. 
Protective barriers shall be removed at time of final acceptance. 

3.6 INSPECTION 

3.6.1 At the completion of work, the Contractor shall request a preliminary inspection 
by Bechtel to determine the condition of the seeding. 

A final inspection shall be requested 48 hours in advance after seed germination. 
The Contractor and Bechtel will be present for the inspection. Seeded areas 
considered ready for final inspection shall show a uniform smooth ground surface 
without eroded rats or gullies and evidence of uniform seed germination. 
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3.6.2 Acceptance: 

If the installation is found satisfactory, Bechtel will approve the work in writing. 

If the installation is found unsatisfactory, Bechtel will submit a punch list of 
conditions to correct by and at the Contractor's expense. The Contractor is 
responsible for requesting additional inspections after the conditions of the punch 
list have been corrected. 

3.7 REPLACEMENT 

Seed shall be replaced in any area, including washout gullies and/or slopes, where 
growth has not initiated during the first rainy season, November through April, 
following initial application. Washout gullies will require amended topsoil to fill 
washouts, and finish grading to this specification and Specification 15S-S-4 prior 
to reseeding. These replacements shall be at no additional cost to Bechtel. 

3.8 DAILY QUALFTY CONTROL LOG 

a. The Contractor shall maintain a Daily QC log during all phases of topsoil 
installation and seeding operation. This log shall document the daily 
progression of the work from the delivery of the topsoil and seeding 
materials to final acceptance. The log shall designate those constraction 
activities that influence the development and growth of plants for the 
vegetated cover during installation. The log, at a minimum, shall include 
entries and detailed documentation of the following: 

• Weather: temperature, winds, and precipitation. 

• Preparation activities, including soil amendments. 

• Topsoil spreading. 

• Equipment used for seeding. 

• Repairs and replacements of topsoil and seeded areas. 

• Photographs of the topsoil and seeding installation. 

• Names of all personnel conducting work at the site. 

• Names, dates, and times for when the jobsite is visited by regulatory 
personnel, subcontractors or vendors, and the FMC Idaho, LLC 
personnel. 
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• Deviations from the Constraction Quality Assurance Plan, drawings 
and specifications. 

b. Prior to performing the work, the Contractor shall submit the Daily QC log 
format for approval by Bechtel. 

3.9 CLEANUP 

All areas of work shall be kept clean, neat, and orderly at all times. 

At the end of the work, all temporary working areas shall be restored to their 
original conditions with all temporary constraction materials removed and the site 
cleaned. 

FMC Idaho, LLC-POCATELLO 
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1 GENERAL 

This specification describes the requirements for Temperature Monitoring Points 
(TMPs) to be installed within a final cover over a pond at the FMC Idaho, LLC 
plant in Pocatello, Idaho. The TMPs will be used to monitor temperature 
undemeath the final cover and will allow for gas sampling. Work will be 
performed in accordance with the Constraction Quality Assurance Plan, 
Constraction Drawings and task-specific health and safety plan. 

1.1 SCOPE OF WORK 

TMPs will be installed at locations as shown on the Design Drawings. The TMPs 
are installed in the cap area to monitor temperature near the pond solids and sand 
fill interface. 

A typical constraction profile of the TMP is shown on the Design Drawings. 
Each TMP will be installed to the depths as shown on the Design Drawings. 
Outer casings will be installed during drilling activities associated with TMP 
installation. The installation of the TMPs will entail drilling boreholes, 
installation of outer casing, and TMP sensor casing, installation of filter pack, and 
completion of the well. 

All the TMPs shall be completed above grade using protective casings with 
lockable caps as shown on the Design Drawings, or approved equal, to protect the 
TMPs from any inadvertent damages while allowing ready access for sampling 
and repairs. The protective casing will be attached to the concrete at the base. 

1.2 RELATED SPECMCATIONS 

The following specifications contain requirements that relate to this specification: 

a. P4-S-4 Earthwork and Grading 

b. P4-S-5 Geosynthetic Clay Liner 

c. P4-S-6 Flexible Membrane Liner 

d. P4-S-7 Geonet and Geotextile 

e. P4-S-8 Topsoil and Seeding 
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1.3 TMP INSTALLER REQUIREMENTS 

The execution of this work shall be performed by competent workers under the 
direct supervision of an experienced well driller. Any soil cuttings generated 
during TMP installation activities shall be placed as subsoil within the limit of 
final cover of the pond unless otherwise specified herein. Any soil cuttings 
encountered that contain elemental phosphoras, as evidenced by smoking or 
buming, shall be containerized and disposed at a permitted off-site facility. All 
casing and other TMP materials shall be of compatible materials to prevent 
reaction between components of the completed TMP. All accessories required for 
satisfactory completion of the TMPs shall be essentially standard products of 
reliable manufacturers regularly engaged in the production of such equipment. 

1.4 DEFINTnONS 

a. Owner: FMC Idaho, LLC. 

b. Bechtel: Bechtel Environmental, Inc. and any of its authorized 
representatives, hereby acting as agent for FMC Idaho, LLC. 

c. Contractor: The party to whom the Contiact for the work described herein 
has been awarded and any of its authorized representatives. 

d. Temperature Monitoring Point: A temperature monitoring point (TMP), 
referred throughout this specification, is a temperature monitoring well 
that is capable of providing access for continuous measurement of 
temperature undemeath the closure cap at approximately the waste/fill 
interface. 

1.5 SUBMIITALS 

The Contractor shall submit the following documents for Bechtel's approval and 
acceptance prior to mobilization or as otherwise noted: 

a. Work Plan: The Contractor shall submit a proposed plan for installing 
TMPs before beginning work. The work plan for installing the TMPs 
must be no less stringent than these specifications. The plan shall include, 
but not be limited to, the proposed method of boring and equipment to be 
used, details on proposed casing, grouting materials, filter pack materials, 
bentonite backfill materials and any equipment necessary for completion 
of the TMPs. No work shall be performed until the work plan has been 
approved and no deviation from the approved work plans will be permitted 
without prior approval of Bechtel. Details of specific methods to be 
employed to control potential contamination or pollution arising from 
TMP installation activities shall be included. 
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b. Permits: The Contractor shall submit copies of all permits, licenses, or 
other requirements necessary for execution of the work. 

c. Temperature Monitoring Point Completion Record: The Contractor shall 
prepare a TMP completion record indicating completion details including, 
at a minimum, ground elevation, total well depth below grade, thermowell 
depth below grade, depth below grade to top of filter pack, thickness of 
bentonite seal, and stick-up above grade to the top of the monitoring head 
for each TMP. 

1.6 ENVIRONMENTAL PROTECTION 

The Contractor shall take all precautions necessary to prevent contamination of 
the ground surface or of surface waters resulting from installation of the 
monitoring point. 

1.7 ABANDONMENT OF TMPs 

In the event that the Contractor must abandon a TMP because of loss of tools or 
for any other cause, the Contractor, at the instraction of Bechtel, shall remove the 
monitoring point materials from the borehole and fill the abandoned hole from the 
bottom of the hole to ground surface with bentonite-cement grout placed with a 
tremie. 

MATERIALS 

2.1 MONTIORING POINT OUTER CASING (hereafter referred to as "outer 
casing"): Each TMP well outer casing shall be constracted of standard weight 
carbon steel pipe, ASTM A 53, Type S, in the size and depth as shown on the 
Design Drawings. Casing shall be either a single piece constraction or pipe 
sections that are welded together or connected with threaded joints. Slip-type 
connections will not be permitted. 

2.2 MONirORING POINT WELL CASING: Each monitoring point well casing 
(thermowell) shall consist of a Schedule 40 Polyvinyl Chloride (PVC) pipe, size 
as designated on the Design Drawings, extending down to a depth below ground 
surface as shown on the Design Drawings. PVC pipe shall conform to ASTM 
D1785. Separate sections of PVC casing shall be connected with threaded joints. 
The bottom one-foot of the PVC casing shall be screened appropriately. 

2.3 FILTER PACK: The filter pack sand shall be composed of round, hard water-
wom silica sand, free of flat or elongated pieces, organic matter, or other foreign 
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matter. The sand shall be Colorado Silica Sand 10-20, or approved equal, and 
shall be a product of a commercial sand and gravel manufacturer. 

2.4 BENTONTTE BACKFILL: The bentonite backfill shall consist of 1/4 to 3/8-inch 
(typical) bentonite pellets, which shall be hydrated insitu with potable water at the 
ratio specified by the manufacturer. 

2.5 MONTTORING HEAD: The monitoring head shall be constiricted on a 3-inch 
150# flat face flange and include one sampling port for gas monitoring as shown 
on the Design Drawings. The sample port shall be supplied with a 3/8-inch 
shutoff ball valve and a 2-foot section of 1/4-inch Poly-Propylene tubing with 1/4-
inch stainless steel compression fitting for connecting to Owner's gas sampler. 
The Temperature Transmitter shall be mounted on top of the monitoring head. 

2.6 GROUT SEAL: The grout shall consist of a Portland Type I 
cement/bentonite/water ratio of 94 lbs/4 lbs/7.8 gallons. 

2.7 PROTECTTVE CASING: All TMP stations shall be completed above grade using 
a protective casing with a lock and lockable cap as shown on the Design 
Drawings. The casing shall be sized to allow easy access for gas sampling and 
maintenance. 

2.8 Resistance Temperature Detector (RTD): RTD shall conform to requirements as 
specified in data sheet. 

EXECUTION 

3.1 TMP CONSTRUCTION 

3.1.1 Drilling of Borehole: Drilling of the borehole will be conducted using a hollow 
stem auger or other approved equipment. The well shall be drilled straight, plumb 
and circular from the bottom. The borehole shall be drilled to the depth shown on 
the Design Drawings. 

3.1.2 Installation of TMP Casing: When the borehole has been completed and outer 
casing installed, the depth to the bottom of the borehole shall be measured using a 
weighted measuring tape. All depths shall be recorded relative to the ground 
surface at the borehole location. The PVC thermowell will then be inserted into 
the borehole. The thermowell shall be assembled first. Before lowering the 
thermowell into the borehole, the sand filter pack shall be poured into the bottom 
of the borehole for about three inches. Then, the thermowell shall be lowered into 
the hole by a method that will allow for control of the rate of fall of the 
thermowell. The thermowell shall not be dropped or allowed to fall uncontrolled 
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into the borehole. The end of the thermowell should rest firmly on the bottom of 
the borehole. 

3.1.3. Installation of Filter Pack: After the thermowell has been lowered into the outer 
casing, the thermowell shall be centered in the outer casing and the filter pack 
shall be placed between the thermowell and the wall of the outer casing (centering 
devices shall not be used). The sand shall be installed around the thermowell by 
pouring the sand into the outer casing. The height of the sand shall be 
continuously measured. The sand shall not be added at a rate that will cause 
"bridging" between the thermowell and the outer casing. The filter pack shall be 
installed continuously until the sand has been placed to a height of three feet 
above the bottom of the thermowell. The depth to the top of the filter pack shall 
be measured relative to the ground surface with a weighted tape and recorded. 

3.1.4 Installation of Bentonite Pellets: Following the installation of the filter pack, a 
bentonite seal shall be placed directly on top of the filter pack and completely 
filling the annular space between the thermowell and the outer casing. The 
bentonite seal shall be installed by pouring 1/4 to 3/8-inch bentonite pellets down 
the outer casing to allow the pellets to flow on to the top of the filter pack. The 
depth to the bentonite pellets shall be measured relative to ground surface and the 
addition of bentonite shall terminate when two feet of bentonite has been 
installed. The bentonite pellets shall then be hydrated with potable water 
according to the manufacturer's specifications. The depth to the top ofthe 
Ixsntonite shall be measured relative to the ground surface with a weighted tape 
and recorded. 

3.1.5 Installation of Grout Seal: The remaining annular space between the thermowell 
and the outer casing shall be filled with grout from the top of the hydrated 
bentonite pellets to the top of the outer casing. The grout shall be mixed in a 
grout mixer with potable water in the ratio specified in Subsection 2.6. The grout 
shall then be installed by inserting a tremie pipe down the inside of the outer 
casing and forcing the grout into the annulus between the casings starting from the 
top of the bentonite pellets and moving up toward the ground surface. Installation 
of this grout shall be done continuously in such a manner as to ensure that the 
entire annular space is filled in one operation. 

3.1.6 Installation of GCL and HDPE Seals: The penetration of the outer casing through 
the GCL and HDPE membrane shall be sealed as shown on the drawings. The 
HDPE boot shall be welded to HDPE hner and sealed to the outer casing with 
sealant and stainless steel band. 

3.1.7 TMP completion: The TMP sensor element, monitoring head, and protective 
casing shall be constracted and installed as shown on the Design Drawings. 
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3.2 CLEAN UP: Upon completion of the monitoring well constraction and other 
incidentals, all debris and surplus materials resulting from the work shall be 
removed in accordance with appropriate disposal requirements. 
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FMC 

POCATELLO, IDAHO 

POND 15S 

INS I'RUMENT DATA SHFFT 

Tag Number 

Service 

Application 
Function 
Monitored Gas 

Anticipated Concentration 

Monitoring Wells 
Sample Line Size/Depth 
Sample Line Material 
Sample Connection l ine Size/Length 
Sample Connection Line Material 
Sample Connection Size/Type 
Sample Connection 'Tag' 

Detector Data 
Type 
Sensor Type * 

Range 
Resolution 
Gas 

Repeatability 
Linearity 
Alarm Setpoint 

Low Battery 
Pump Out 
Audible Beeper 

Display: Type 
Lines/Characters 
Concentration 
Alarms 

Power: Type 
Min Operation 

Electronic Rating 
Sample Pump 

Type 
Rating * 

Sample Connection 
Discharge Connection 

Accessories 
Storage Case 
Battery Charger 

Manufecturer * 

Model Number * 

Notes: 

GAS DETECTORS 

NO BY 

AE/AFT-OOl 

GAS MONirORING 
WELL BOTTOM 

Portable Monitor 
Sample/ Display/ Alarm 

Phosphine (PH3) 

3/8" / 23' 
316 SS Tube 

VA" 1 2' 
Polypropylene 

Va" Compression Nut 
"Lower Sample" 

Hand Held Portable 
MFR. STD. 
0-1000 PPB 

10 PPB 

PH3 
+/- 3% 
+/-2% 

Yes 
Yes 
Yes 
LCD 
2 / 8 

PPB or PPM 
Yes 

Rechargeable Battery 
12 HR 

Intrinsically Safe 
Intemal 

Rotary Vane 
400 CC/min 

1/8" NPT-Note (1) 
Note (2) 

Yes 
Yes 

Analytical Technology 
Inc. (or equal) 

B16-32-1-1000-2 

DATE REVISION 

AE/Arr-002 

GAS MONITORING 
WELL TOP 

Portable Monitor 
Sample/ Display/ Alarm 

Hydrogen (H2) 

3 /8" /1" 
316 SS 
Vt" 1 T 

Polypropylene 
Vi" Compression Nut 

"Upper Sample" 

Hand Held Portable 
MFR. STD. 
0-2000 PPM 

IPPM 

H2 
+/- 3% 
+/- 2% 

Yes 
Yes 
Yes 
LCD 
2 / 8 

PPB or PPM 
Yes 

Rechargeable Battery 
12HR 

Intrinsically Safe 
Intemal 

Rotary Vane 
400Camin 

1/8" NPT-Note (1) 
Note (2) 

Yes 
Yes 

Analytical Technology -
Inc. (or equal) 

B16-18-1-2000-1 

SHEET 1 OF 1 
DATA SHEET NO. 

DS-J-01 
CONTRACT 

24230 

REV. 

DATE 

REQ. - P.O. 

BY CHK'D 

AE/ArT-003 

GAS MONITORING 
WELL BOTTOM 

Portable Monitor 
Sample/ Display/ Alarm 

Hydrogen Cyanide 
(HCN) 

3/8" / 23' 
316 SS 
W / T 

Polypropylene 
W Compression Nut 

"Lower Sample" 

Hand Held Portable 
MFR. STD. 
0-20 PPM 
0.1 PPM 

HCN 

+/- 3% 
+/- 2% 

Yes 
Yes 
Yes 
LCD 
2 / 8 

PPB or PPM 
Yes 

Rechargeable Battery 
12 HR 

Intrinsically Safe 
Intemal 

Rotary Vane 
400Camin 

1/8" NPT-Note (1) 
Note (2) 

Yes 
Yes 

Analytical Technology 
Inc. (or equal) 

B16-22-1-0020-1 

1 APPR. 

ISA Form S20.3b 



II GENERAL 
Instrument Number 
Item No. 
Service 
Transmitter type 

Mounting 
Operating Temperature Range 

Process Data 
Process fluid 
Max. pressure (in HgA) 
Max. temp (°F) 
Norm pressure (in HgA) 

1 Calibration pressure range (in HgA) 
(see note 1) 
Adjustable range* (in HgA) 
Element type 

Element material 
Body material 
Process connection 
Fillliquid 
Drain/Vent Vlv material 
Armor material/Capillary 
material/Capillary length 

Electrical 
Area classification 
Power supply 
Electrical connection 
Output signal 
Integral indicator 
Accuracy 
Resolution 
NEMA rating req'd 
Air supply / Air coimection / Airset 
w/gauge 
Transmitter 
Manufacture/Model 

ACCESSORIES 
1. Mtg bracket w/mtg hardware 
2. Two valve manifold (stainless 
stee!) 

Pressure (Absolute) Instruments 

I5S-PT-001 

15S Cap Press 

Absolute 
Pressure 

2" Pipe Stand 

-40 to 85°C 

Air 
26 
120 
23 

20 to 30 

Oto 55 

Capacitance 
Diaphragm 

316SS 

Aluminum 

Vi' NPT 

N/A 
N/A 
N/A 

Non-Hazardous 
24 Vdc (2-wire) 

' /2"NPT 

4-20 mA 

N/A 
0.2% Span 

(S) 
NEMA4X 

N/A 

Rosemount/ 
115 lAP Smart 

(see note 2) 

Required 

Required 

Remarks 

, 

Notes 
1. Certificate of calibration from the manufacturer is required. 
2. Complete transmitter model number w/2-valve manifold is: 1151AP-5-S-22-Bl-M7-Q4-T14i3. 

Enter "NA" if not applicable or not required. Enter in () source of information: S = Seller or verified by Seller, B = Buyer. 

0 
REV. 

BEI 

^ 
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•DATfe 
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REVISION 

PHASE IV PONDS, Pond 15S 
ASTARIS LLC 

Pressure (Absolute) Transmitter 
DATA SHEET 
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BY 
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Data Sheet No: DS-JP-lSS-l 

/\ / I 

fis.K. 
CHECK APP 

Rev.O 

Sheet 1 of 1 
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GENER^VL 
Instrument Number 
Item No. 
Service 

P&ID 
Location/Environment 

Process Data 
Process variable 

Transmitter 
Type 
Electrical Area Classification 
Housing type / Material 
Calib. Range "C (see note 1) 
Input / Output Signal (Isolated) 

Power supply 
Electrical connection size 
Burnout 
Local Indicator / Scale Range 
Accuracy 

Element 
Sensor 
Type 

1 Insulation / Sheath material 
Number of wres 
Mounting confieuration 
Leads / Lead wires 

Screwed cover / Material 
Nipple size / Mountina thread 
Well or Tube 
Element leneth 

Xmtr manufacturer/model no. 

1 Element manufacturer/model no. 

1 ACCESSORIES 
1) 
2) 

Resistance Temperature Instnmients 
15S-TEAT-01 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
'/2" NPT 
Upscale 

N/A 
±0.2% 

RTD 
Platinum lOOQ 
Teflon/316 SS 

4 
Direct Immersion 

Potted/ 
Receptacle 

Yes / Aluminum 
>/2"/V2"NPT 

N/A 
15'-2" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount / 

15S-TEnT-02 

Pond 153 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vz NPT 
Up scale 

N/A 
±0.2% 

RTD 
Platinum 100£2 
Teflon/316 SS 

4 
Direct Immersion 

Potted / 
Receptacle 

Yes / Aluminum 
Vi' I Vr NPT 

N/A 
14'-5" 

Rosemoimt / 
Model 444RL 

Alphaline 
Rosemount / 

15S-TEAT-03 

Pond I5S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Up scale 

N/A 
±0.2% 

RTD 
Platinum lOOQ 
Teflon/316 SS 

4 
Direct Immersion 

Potted/ 
Receptacle 

Yes / Aluminum 
'/2"/'/2"NFr 

N/A 
I4'-2" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount / 

15S-TEAT-04 

Pond ISS 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

N-EMA4 
0 -35 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
'/2-'NPT 
Up scale 

N/A 
±0.2% 

RTD 
Platinum 100£2 
Teflon/316 SS 

4 
Direct Immersion 

Potted/ 
Receptacle 

Yes / Aluminum 
'/2"/'/2"NPT 

N/A 
14'-2" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount / 

Remarks 

Notes 
1. Certificate of calibration from the manufacturer is required. 
2. Temperature assembly to mount vertically on a 3 " 150# blind flange drilled and taped for Vi" N F l . 
3. Nipple coupling to be 3 " nominal length (mfr. standard material). Mfr. to provide sheath protecting tube with sensor. 
Enter "NA" if not applicable or not required. Enter in () source of information: S = Seller or verified by Seller. B = Buyer. 
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GENERAL 
Instrument Number 
Item No. 
Service 

P&ID 
Location/Environment 

Process Data 
Process variable 

Transmitter 
Type 
Electrical Area Classification 
Housing type / Material 
Calib. Range °C (see note 1) 
Input / Output Signal (Isolated) 

Power supply 
Electrical coimection size 
Bumout 
Locallndicator/Scale Range 
Accuracy 

Element 
Sensor 
Type 
Insulation / Sheath material 
Number of wires 
Moimting configuration 
Leads /1/^ad wires 

Screwed cover / Material 
Nipple size / Mounting thread 
Well or Tube 
Element length 

Xmtr manufacturer/model no. 

Element manufacturer/model no. 

ACCESSORIES 
1) 
2) 

Resistance Temperature Instnunents 
15S-TEnT-05 

Pond I5S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Upscale 

N/A 
±0.2% 

RTD 
Platinum lOOQ. 
Teflon/316 SS 

4 
Direct Immersion 

Potted/ 
Receptacle 

Yes / Aluminum 
V2"/'/2"NPT 

N/A 
15'-0" 

Rosemount/ 
Model 444RL 

Alphaline 
Rosemount / 

15S-TE/TT-06 

Pond !5S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
WeiyOutdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Upscale 

N/A 
±0.2% 

RTD 
Platinum 100S2 
Teflon / 316 SS 

4 
Direct Immersion 

Potted / 
Receptacle 

Yes / Aluminum 
'/2"/'/2"NPT 

N/A 
17'-7" 

Rosemount/ 
Model 444RL 

Alphaline 
Rosemount / 

15S-TE/TT-07 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Upscale 

N/A 
±0.2% 

RTD 
Platinum lOOQ 
Teflon/316 SS 

4 
Direct Immersion 

Potted / 
Receptacle 

Yes / Aluminum 
'/2"/'/2"NPT 

N/A 
17'-8" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount/ 

15S-TEnT-08 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
WeiyOutdoor 

Well air temo. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Up scale 

N/A 
±0.2% 

RTD 
Platinum lOOQ. 
Teflon/316 SS 

4 
Direct Immersion 

Potted/ 
Receptacle 

Yes / Aluminum 
'/2"/'/2"NPT 

N/A 
17'-8" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount/ 

Remarks 

' 

Notes 
1. Certificate of calibration from the manufacturer is required. 
2. Temperature assembly to mount vertically on a 3" 150# blind flange drilled and taped for Vi" NPT. 
3. Nipple coupling to be 3 " nominal length (mfr. standard material). Mfr. to provide sheath protecting tube with sensor. 
Enter "NA" if not applicable or not required. Enter in () source of infonnation: S = Seller or verified by Seller, B = Buyer. 
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GENERAL 
Insmiment Number 
Item No. 
Service 

P&ID 
Location/Enviroiunent 

Process Data 
Process variable 

Transmitter 
Type 
Electrical Area Classification 

1 Housing type / Material 
Calib. Range °C (see note 1) 
Input / Output Signal (Isolated) 

Power supply 
Electrical connection size 
Bumout 
Local Indicator/Scale Range 
Accuracy 

Element 
1 Sensor 

Type 
Insulation / Sheath material 
Number of wires 
Mounting configuration 
Leads /1 .ead wires 

1 Screwed cover/Material 
1 Nipple size / Mounting thread 

Well or Tube 
1 Element length 

Xmtr manufacturer/model no. 

Element manufacturer/model no. 

ACCESSORIES 
1) 
2) 

Resistance Temperature Instnunents 
15S-TEnT-05 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Upscale 

N/A 
±0.2% 

RTD 
Platinum I00i2 
Teflon/316 SS 

4 
Direct Immersion 

Potted / 
Receptacle 

Yes / Aluminum 
V'2"/'/2"NPT 

N/A 
15'-0" 

Rosemoimt / 
Model 444RL 

Alphaline 
Rosemount / 

15S-TEnT-06 

Pond 15S 
Monitoring Weil 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
•A" NPT 
Upscale 

N/A 
iO.2% 

RTD 
Platinum 100S2 
Teflon/316 SS 

4 
Direct Immersion 

Potted/ 
Receptacle 

Yes / Aluminum 
'/2"/'/2"NPT 

N/A 
17'-7" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount/ 

15S-TEnT-07 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Weil/Outdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Upscale 

N/A 
10.2% 

RTD 
Platinum 100£2 
Teflon/316 SS 

4 

Direct Immersion 
Potted/ 

Receptacle 
Yes / Aluminum 

'/2"/'/2"NPT 
N/A 

I7'-8" 

Rosemount/ 
Model 444RL 

Alphaline 
Rosemount/ 

15S-TBTT-08 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
Well/Outdoor 

Well air temo. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Up scale 

N/A 
±0.2% 

RTD 
Platinum lOOQ 
Teflon/316 SS 

4 
Direct Immersion 

Potted/ 
Receptacle 

Yes / Aluminum 
'/2"/'/2"NPT 

N/A 
17'-8" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount/ 

Remarks 

1 

Notes 1 
1. Certificate of calibration from the manufacturer is required. 
2. Temperamre assembly to mount vertically on a 3" 150# blind flange drilled and taped for Vi" N F 1". 
3. Nipple coupling to be 3 " nominal length (mfr. standard material). Mfr. to provide sheath protecting tube with sensor. 
Enter "NA" if not applicable or not required. Enter in () source of information: S = Seller or verified by Seller, B = Buyer. 
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1 GENERAL 
1 Instmment Number 
1 Item No. 
1 Service 

P&ID 
Location/Environment 

Process Data 
Process variable 

Transmitter 
Type 

1 Electrical Area Classification 
1 Housing type / Material 

Calib. Range °C (see note 1) 
1 Input / Output Signal (Isolated) 

1 Power supply 
1 Electrical connection size 
1 Bumout 
1 Local Indicator/Scale Range 
1 Accuracy 
1 Element 
1 Sensor 

Type 
1 Insulation / Sheath material 
1 Number of wires 
1 Mounting configuration 
1 Leads / Lead wires 

1 Screwed cover/Material 
1 Nipple size / Mounting thread 

Well or Tube 
1 Element length 

Xmtr manufacturer/model no. 

1 Element manufacturer/model no. 

ACCESSORIES 
1̂  
2) 

Resistance Temperature Instruments 
15S-TEnT-09 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
WeiyOutdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi'NFT 
Up scale 

N/A 
±0.2% 

RTD 
Platinum I00£2 
Teflon/316 SS 

4 
Direct Immersion 

Potted / 
Receptacle 

Yes / Aluminum 
W'/Vi"NFT 

N/A 
17'-8" 

Rosemount / 
Model 444RL 

Alphaline 
Rosemount / 

15S-TEnT-10 

Pond 15S 
Monitoring Well 

Temp. 
N/A 

Monitoring 
WeiyOutdoor 

Well air temp. 

Resistance 
Non-hazardous 

NEMA 4 
0 - 3 5 

24Vdc/4-20 
mAdc 

24 Vdc (2 wire) 
Vi' NPT 
Up scale 

N/A 
±0.2% 

RTD 
Platinum 100S2 
Teflon/316 SS 

4 

Direct Immersion 
Potted/ 

Receptacle 
Yes / Aluminum 

>/2"/V2"NPT 

N/A 
16'-6" 

Rosemount/ 
Model 444RL 

Alphaline 
Rosemount / 

X 

Remarks 

1 Notes 1 
1. Certificate of calibration from the manufacturer is required. 
2. Temperature assembly to mount vertically on a 3 " 150# blind flange drilled and taped for Vi" NFl". 1 
3. Nipple coupling to be 3 " nominal length (mfr. standard material). Mfr. to provide sheath protecting mbe with sensor. i 
Enter "NA" if not applicable or not required. Enter in () source of information: S = Seller or verified by Seller, B = Buyer. 
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1 GENERAL 
Instmment Number 

Meter Da ta 
Service 

Connection line size / pipe type 
Location/Environment 
Body rating (minimum) 
Nominal flow range 
Accuracy 
Linearity 
End coimections -{flange) 
K Factor (cycles per volume unit) 
Materials: A) Body, Support, 
Flanges, B) Rotor 
Pickup coil type 
Bearings: Type 
Bearing/Shaft material 

Enclosure type 

Process Data 
Fluid 
Flow rate: Min. / Max. (GPM) 
Normal flow 
Operating pressure / Back pressure 
Operating temp.: Min. / Max. 
Operating Specific Gravity 
Percent solids and type 

Secondary Instrument 
Tag No. 

1 Function 

Mounting 
Power supply 
Rate indicator (GPM) 
Totalizer (gallons) 
Output range 
Enclosure NEMA rating 
Input signal 
Accuracy: Totalizer 
Accuracy: Rate indicator 

Turbine flowmeter w/indicator 
Manufacturer/Model No. (see note 
2) 

ACCESSORIES 
I. One twenty foot connector cable 
Manufacture/Model No. 

Turbine Flowmeters 
15S-FE-001 

P15S Cap Drain 
North Side 

1-1/2"/HDPE 
In-line 
150# 

2 .5-25 GPM 
± 1% FS 

± 1 % 
150#RF 

(S) 
A) 316 SS 
B) 17-4 PH SST 

Magnetic 
Cryogenic ball 

Tungsten Carbide or 
equal 

NEMA4X 

Drain water 
0 /30 

25 GPM 
= 5PSI /=1PSI 

SS-F/WF 
1.0 

Clear 
" 

I5S-FI/FQI-001 
Remote totalizer/rate 

indicator 
2" pipe stand 

Lithium battery 
LCD, 6 digits 
LCD, 8 digits 

N/A 
NEMA4 

Freq: 0-2500 Hz. 
± 1 count 
±1%FS 

Sponsler/SPI-1/2-
CB-PHL-D-6-X 

Sponsler/S-2F-T-G-
2S-20 

15S-FE-002 

P15S Cap Drain 
South Side 

I-1/2"/HDPE 
In-line 
150# 

2 .5-25 GPM 
±1%FS 

± 1 % 
150#RF 

(S) 
A) 316 SS 
B) 17-4 PH SST 

Magnetic 
Cryogenic bail 

Tungsten Carbide or 
equal 

NEMA4X 

Drain water 
0 /30 

25 GPM 
=:5PSI/=IPSI 

33°F/90°F 
1.0 

Clear 

15S-FI/FQI-002 
Remote totalizer/rate 

indicator 
2" pipe stand 

Lithium battery 
LCD, 6 digits 
LCD, 8 digits 

N/A 
NEMA4 

Freq: 0-2500 Hz. 
± 1 count 
±1%FS 

Sponsler/SPl-1/2-
CB-PHL-D-6-X 

Sponsler/S-2F-T-G-
2S-20 

. 

Remarks 

• 

1 

Notes 
1. Certificate of calibration is required for the turbine flowmeter. 
2. .The totalizer/rate indicator is a Sponsler model no.: rT275N. 
3. Sponsler Co., Inc., Westminster, South Carolina, 29693; Ph. No. (Toll Free: 1-800-258-1165). 
Enter * NA' if not applicable or not required. Enter in ( ) source of information: 3 = Seller or verified by Seller, B = Buyer. 
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GENERAL 
Instmment Number 

Pump Data 
Service 
Connection line size / pipe type 
(inlet to sump) 
Connection line size / pipe type 
(outiet ft-om sump) 

1 Nominal flow range 
Vertical lift 

1 Sump storage volume 
1 Impeller material/type 
1 Pump body material 

Power supply 
Control voltage 
Motor starter/HP 
Motor starter enclosure 
w/discoimect switch. 
H-O-A switch 
High water level and low level 
pump switch con&ol 
Indicating lights on motor starter 
enclosure 
Enclosure type 

Process Dafa 
Fluid 
Flow rate: Min. / Max. (GPM) 
Normal flow 
Operating pressure / Back pressure 
Operating temp.: Min. / Max. 
Operating Specific Gravity 
Percent solids and type 

Sump Dafa 
Material 
Size 

1 Installation 

Level Swifcf} Data 
Type 

1 Material of Constmction 
1 Contact rating 

Pump Lift Station 
15S-LS-001 

Drain water 
6"/HDPE 

1-1/2"/HDPE 

2 .5-25 GPM 
15 Ft. 

250 Gallons 
(S) 
(S) 

480V, 3(p, 60 Hz 
120 VAC, Iq) 
Required/(S) 

NEMA4X 

Required 
Required 

Required 

NEMA4X 

ground water 
0 /25 

20 GPM 
= 5PSI /=1PSI 

ZyF/9(fF 
1.0 

Clear 

HDPE 
(S) 

Below grade 

(S) 
(S) 
(S) 

15S-LS-002 

Drain water 
6" / HDPE 

1-1/2"/HDPE 

2 .5-25 GPM 
15 Ft. 

250 Gallons 
(S) 
(S) 

480V, 3(p, 60 Hz 
120 VAC. l(p 
Required / (S) 

NEMA4X 

Required 
Required 

Required 

NEMA4X 

ground water 
0 /25 

20 GPM 
= 5PSI /=1PSI 

33°F/90°F 
1.0 

Clear 

HDPE 
(S) 

Below grade 

(S) 
(S) 
(S) 

•̂  

Remarks 

.. 
Notes 
1. Perfonnance curve of pump is required. 
2. Pond 15S will use two sumps each with one pump and controls. 
Enter" NA" if not applicable or not required. Enter in ( ) source of infomnation: S = Seller or verified by Seller, B = Buyer. 
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ENGINEERING GUIDE 
FOR 

PACKAGED LIFT STATION SYSTEMS 

PART 1 - GENERAL 

1.01 WORK INCLUDED 

1.01.1 Design, fabricate, fumish, test, and deliver a complete Lift Station pump system 
including associated motor/pump, wiring, piping, and/or tubing, required for the 
operation of the specified system and in accordance with this guide. These 
pump systems will be used for pumping ground water at the Astaris LLC plant 
in Pocatello, Idaho 

1.01.2 Provide one set of special tools if other that standard tools are required to repair, 
maintain, or adjust the equipment. 

1.02 WORK NOT INCLUDED 

Receiving, installation, extemal connections, wiring and tubing between 
Seller's components unless connected devices are on the same skid, and 
acceptance testing. 

1.03 SYSTEM DESCRIPTION 

1.03.1 It is the intention of this guide is for equipment and installation conforms, as far 
as it is practical, to the Seller's standard offering. However, the Buyer reserves 
the right to select specific manufacturers for purposes of quality or of 
standardizing the instmmentation used in the plant. The Lift Station shall be in 
accordance with the attached Pond data sheets and Pond "Final Cap Sections & 
Details" drawings. 

1.03.2 The Seller's control package shall be a complete stand-alone system, including 
controllers, instmmentation, local control panels, etc as required for the proper 
and safe operation of the system. 

1.03.3 For electrical power supply for packaged equipment shall be as specified on the 
attached data sheets. 

1.03.4 The following units shall be used for design parameters, calculations and scales. 
Refer to the principal technical specification for the system (English or metric) 
to be used. 

English metric 

a. Positive gauge pressure inches H2O or psig bar or kPa gage 

b. Vacuum inches Hg or H2O bar, kPa or mm Hg 
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c. Absolute pressure inches Hg or psia bar, kPaabs 

OrmmHg 

d. Differential pressure inches H2O or psi bar or kPa 

e. Temperature degrees F degrees C 

f. How: solids ton/hr tonne/hr 

Liquids gal/min or LB/hr 1/min or kg/hr 

g. Level inches, feet or percent mm, m or percent 

1.04 QUALITY ASSURANCE 
Seller shall fumish instmment, control and electrical components that have been 
designed and manufactured to prevalent industry standards of quality, safety, 
maintainability and reliability. 

1.05 SUBMITTALS 

1.05.1 The Seller shall provide the following documents: 

a. Hard copy of all equipment used in the Sellers Lift station package. The 
information contained for each pump package shall include at least the 
following as applicable: 

• tag number 

• service description 
• schematic diagram 
• manufacturers literature 
• model numbers 
• setpoint 
• installation details as required for installing the pump package 
• calibration range of all instmmentation 

b. Control panel/cabinet wiring diagrams showing all wiring, instmments, 
and devices in their relative physical relationships, including the 
interconnecting wire numbers on the wire. 

c. Instmction manuals covering operational adjustment, maintenance, 
troubleshooting, repair, site storage, installation, and startup. 

1.05.2 Include Buyers standard tag numbers on all documents as applicable 

1.05.3 Identify the electrical load requirements (peak and continuous) for each of the 
power sources. 
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1.06 PROJECT/SITE CONDITIONS 

Provide equipment suitable for the environmental conditions 
• Temperature -33 to 104 °F 
• Relative Humidity 100%- 5% 
• Snow 20 lbs./Ff^ 

PART 2 - PRODUCT 

2.01 Pump process conditions are shown on the attached Pond data sheet. Seller 
shall select pumps and tank volumes to satisfy the process requirements. 

2.01.1 Provide enclosures for outdoors in accordance to the attached data sheet. 
Locate components away from maintenance areas, excessive vibration, and 
extreme temperature environments. 

2.01.3 Provide electrical/controls enclosures with thermostatically controlled space 
heaters, where required, to maintain intemal temperature above dew point. 

2.01.4 Provide copper ground bus, where required, to effectively ground the entire 
stmcture in accordance with standard practice. 

2.01.5 Enclosures shall be completely assembled at the factory so that the entire 
assembly is an operating unit, tested and ready for installation in the field. 

2.01.6 Mount, connect and wire each device so that adjustment, maintenance, removal 
and replacement may be accomplished without intermption of service to 
adjacent but unrelated items and without placing undue stress on installed 
wiring or devices. 

2.02 POWER SUPPLY AND OPERATION 

2.02.1 The power supply to each pump package shall be 480 VAC, 3 phase 60 Hz from 
the Buyer's power supply. All other power supplies requirements for the Lift 
station operation shall be derived by the Seller from the 480 VAC supply. Step-
down transformers (480/120 VAC) shall be housed within the control panel and 
adequately shielded for personnel protection. 

2.02.2 The Lift station shall shut down automatically if the incoming line voltage is not 
adequate, and shall automatically restart to normal operation when normal 
voltage is restored. The pump control panel shall be equipped with a key-
locking Hand -Off - Auto Selector Switch. Key is removable in the OIT and 
Auto position only. In the Auto position the pump operates based on liquid 
level within the sump. Liquid level deadband high/low setpoints shall be 
adjustable. In the Hand position the pump operates regardless of liquid level in 
the sump. 
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1.06 PROJECT/SITE CONDITIONS 

Provide equipment suitable for the environmental conditions 
• Temperature -33 to 104 °F 
• Relative Humidity 100%- 5% 
• Snow 20 lbs./Ft^ 

PART 2 - PRODUCT 

2.01 Pump process conditions are shown on the attached Pond data sheet. Seller 
shall select pumps and tank volumes to satisfy the process requirements. 

2.01.1 Provide enclosures for outdoors in accordance to the attached data sheet. 
Locate components away from maintenance areas, excessive vibration, and 
extreme temperature environments. 

2.01.3 Provide electrical/controls enclosures with thermostatically controlled space 
heaters, where required, to maintain intemal temperature above dew point. 

2.01.4 Provide copper ground bus, where required, to effectively ground the entire 
stmcture in accordance with standard practice. 

2.01.5 Enclosures shall be completely assembled at the factory so that the entire 
assembly is an operating unit, tested and ready for installation in the field. 

2.01.6 Mount, connect and wire each device so that adjustment, maintenance, removal 
and replacement may be accomplished without intermption of service to 
adjacent but unrelated items and without placing undue stress on installed 
wiring or devices. 

2.02 POWER SUPPLY AND OPERATION 

2.02.1 The power supply to each pump package shall be 480 VAC, 3 phase 60 Hz from 
the Buyer's power supply. All other power supplies requirements for the Lift 
station operation shall be derived by the Seller from the 480 VAC supply. Step-
down transformers (480/120 VAC) shall be housed within the control panel and 
adequately shielded for personnel protection. 

2.02.2 The Lift station shall shut down automatically if the incoming line voltage is not 
adequate, and shall automatically restart to normal operation when normal 
voltage is restored. The pump control panel shall be equipped with a key-
locking Hand -Off - Auto Selector Switch. Key is removable in the OFF and 
Auto position only. In the Auto position the pump operates based on liquid 
level within the sump. Liquid level deadband high/low setpoints shall be 
adjustable. In the Hand position the pump operates regardless of liquid level in 
the sump. 
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2.03 CONTROL AND INSTRUMENTATION WIRING 

2.03.1 Provide cables and wire sizes and types for power, controls, and instmment in 
accordance with standard practice. 

2.03.2 Provide No. 14 AWG minimum, copper stranded, for control transformer 
secondary leads and connect to short-circuiting type terminal blocks. Terminate 
conductors with compression type lugs. 

2.03.3 Terminate all circuits, including shields at terminal blocks. Provide 20 percent 
spare points, uniformly distributed. 

2.03.4 Tenninate all wiring on one side of terminal blocks, leaving other side entirely 
free for Buyer's field cable connections. All terminal points must be capable of 
landing two No. 14 AWG wires with compression type lugs. Leave adequate 
space for field cables. 

2.03.5 Identify each intemal wire at each end with Seller's wire number on a plastic 
sleeve or similar permanent marker. 

2.03.6 Do not connect more than two wires to one terminal point and jumper as 
necessary to avoid multiple connection of Buyer's conductors. Do not splice. 

2.03.7 Route wiring so that devices may be removed or serviced without disturbing 
wiring. 120 V ac power to each device shall originate at a terminal block, i.e., 
do not "daisy chain" power to instmments. 

2.03.8 Provide terminal blocks for connection to extemal circuits for devices mounted 
on skid-mounted equipment. These blocks shall be located for easy access. 
Run interconnecting wire in metallic conduit or flexible conduit if subjected to 
vibration. Use liquid-tight flexible conduit if outdoors. 

2.04 POWER CABLE 

2.04.1 Size and install power cable in accordance with the National Electrical Code. 
Temperature rating shall be 90°C for continuous operation. 

2.05 CONDUIT 

2.05.1 Conduit terminating at vibrating equipment shall be connected with flexible 
metal conduit. The maximum unsupported length shall be 36 inches (914 mm). 

2.05.2 Size and install conduit in accordance with National Electrical Code and IEEE 
422. 

2.06 GROUNDING 

2.06.1 Provide skid with two ground terminals for No. 4/0 ground cables for 
attachment to Buyer's ground. Grounding of equipment to skid shall be in 
accordance with NEC Article 250. 
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2.06.2 Seller is responsible for grounding of circuits that are completely within his 
scope of supply. Circuits, which are wired to terminal blocks for Buyer's 
connection, shall be left ungrounded. 

2.07 MISCELLANEOUS ELECTRICAL DEVICES 

2.07.1 Provide dry contacts suitably rated for the intended service. 

2.07.2 Fumish pushbuttons and switches with standard sized nameplate color-
coded as follows: 

Function Color 

Start Black 
Stop Red 
Jog Green 
Reset Yellow 
Others Black 

2.07.3 Provide plug-in type control relays with dust cover and retaining strap if 
applicable 

2.07.4 Provide indicating light color caps in accordance with the following: 

Green: "On" to indicate motor mnning, device energized, valve open or 
partially open (not fully closed) 

Red: "On" to indicate motor not mnning, device not energized, valve 
closed or partially closed (not fully open) 

Amber: "On" to indicate waming, abnormal equipment or system status, 
system not in the steady-state mode 

White: "On" to indicate power supply available in a supervisory manner 
or "auto" 

2.07.5 Provide motor starters with thermal overloads per standard practice. 

2.07.6 Provide surge protectors for solid-state equipment, if not inherent in the 
equipment design, to prevent damage from the effect of lightning strikes or 
other electrical transients normally encountered in power plant operation. 

2.08 NAMEPLATES AND TAGGING 

2.08.1 Each instmment or device shall be tagged in accordance with the Seller's 
standard tagging requirements. However, as a minimum, the tag shall be 
constmcted of a suitable permanent material (preferably stainless steel), be 
permanently attached to the device, and shall contain the following information: 
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• P. O. Number 
• P. O. Item Number 
• Tag Number 

Deviations from these requirements shall be brought to the attention of the 
Buyer. 

PART 3 - EXECUTION 

3.01 FLOWMETERS 

3.01.1 For flowmeters and valve trim which could be damaged during flushing and/or 
steam blow, fumish flowmeters and trim which can be easily removed. 

3.01.3 For each flowmeter and each set of trim requiring removal, attach a waming tag 
stating "Removal Required Prior to Flushing." 

3.02 DELIVERY, STORAGE, AND HANDLING 

3.02.1 Remove mst, scale, manufacturing residue, and foreign material so that 
equipment can be put into operation without further cleaning. 

3.02.2 Cover or plug all openings for shipment and storage. 

3.02.3 Brace equipment and provide protection to preclude damage during shipment. 

3.02.4 Provide desiccant for equipment subject to damage from moisture. Identify 
equipment that is provided with intemal desiccant. 

3.02.5 Identify packaging with equipment name and number and purchase order 
number. 

3.02.6 Identify loose equipment such as tools, spare parts, etc., with name and tag 
number of associated equipment. 

3.03 SHOP TEST 

3.03.1 Pressure test all pressure-retaining components. 

3.03.2 In the case of measurement and control systems involving electronic 
transmission, a simulated input signal shall be applied and varied over the full 
range and each device shall be calibrated and checked for correct operation. 

3.03.3 The Seller shall perform standard wiring test procedures in accordance with 
NEMA Standard Publication ICS-1. Wiring tests shall include point-to-point 
continuity tests or functional testing. The Seller shall be responsible for the 
correctness of his wiring and for the proper functioning of equipment provided. 
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3.03.4 Perform a high potential test of not less than 1,500 volts, 60 hertz for 1 minute 
to verify the insulation and clearance to ground are acceptable for all electrical 
components except solid-state devices. 
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TB2-42 TB2-43 TB2-44 

TBI-5 INTERNAL 
TEMP. SW. 

HEATER 
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—o-
TBI-6 

© 

ANNUNCIATOR 
ALARM RELAY 

CONTACT 

TBl-7 I 3 

ALARM 
HORN 
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TBI-8 

ALARM 
LIGHT 

© 

TB2-57 
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LIGHTING 

0 

7h 
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Ic 

PANEL LMP-8E 

ITEM** 

1 

2 

3 

A 

5 

6 

7 

8 

9 

10 

QTY 

1 EA 

1 EA 

II EA 

II EA 

1 EA 

1 EA 

AS NOTED 

AS REQ 

1 EA 

AS REQ 

DESCRIPTION 

a) HOFFMAN ENCLOSURE, NEMA 4, ANSI 61 
GRAY, CAT »A-48H36FLP WITH 

b) SUB PANEL CAT «A-48P36,LIGHTING PACKAGE 
CAT « A-LFI6DI8 

c) GROUNDING BAR SYSTEM « X-GS4K 
d)DRIP SHIELD KIT, CAT *A-DK36A 

MOORE INDUSTRIES, MAIN POWER SUPPLY 
120 VAC/24 VDC 1200mA DIN RAIL MTG, 
CAT «DPS/24DC/I200mA/II7AC [DIN] 

MOORE INDUSTRIES, DIGITAL RECORDER, 
CAT *«DRM/4-20mA/RS232/l2-42DC [DIN] 

MOORE INDUSTRIES, DIGITAL DISPLAY, 
117 VAC POWERED, 4-20mA INPUT 
CAT «DDD/4-20mA/PRG/ll7AC/N4 [P] 

WESTINGHOUSE, MACHINE TOOL CONTROL 
TRANSFORMER, 230/460V TO IISV, 60HZ 750VA, 
WESCO STOCK No. 78-6680-09130 
WESTINGHOUSE No.IF0913 OR EQUAL 

FEDERAL SIGNAL, ROTATING WARNING 
LIGHT, MODEL «225/ l20 VAC/RED 

RONAN, 
a) 1 - ANNUNCIATOR MODEL 

43X12-2000-IM-AS-0000 
b) 3 - PUSHBUTTONS MODEL *'202B, 
c) 1 - POWER SUPPLY, MODEL «1 15-24-125, 
d) 1 - SYSTEM DETAILS, MODEL «LM2-24. 
e) 1 - SUPPORT MODULES. MODEL «FHD-24000, 
f ) 1 - FILTER, MODEL «RF-24-l, 
q) 1 - NEMA 4 DOOR, 43x12-1022N4, 
h) 1 - HORN RELAY, MODEL *KRP-24, 
j) 12 - BEZELS, MODEL «WB2-0 
k) 1 - RELAY SOCKET, MODEL *M6-103 

ALLEN BRADLEY, 300V, 15A 
TERMINAL BLOCK CAT «I492-WF 
B242, W/ DIN RAIL: 199-DRI. 
END ANCHORS: M92-EA35 OR EQUAL 

SELF CONTAINED THERMOSTAT 
CONTROLLED STRIP HEATER ADDED 
TO PROVIDE FREEZE PROTECTION 

ALLEN BRADLEY, 600V,30A 
TERMINAL BLOCKS CAT «1492-
WFBI024, W/ DIN RAIL:I99-DRI 
END ANCHORS:I492-N23 OF EQUAL 

NOTES: 

.0 TERMINAL BLOCKS SHALL BE PROVIDED FOR ALL WIRING ENTERING 
(EXCEPT 480VAC POWER FEED) AND LEAVING THE PANEL, 
MOUNTED IN EASILY ACCESSIBLE LOCATIONS WHICH ALLOW 
ADEQUATE SPACE FOR HANDLING AND TERMINATING CABLES. 
TERMINAL BLOCKS SHALL HAVE 10 PERCENT SPARE TERMINALS. 
WIRE NUMBER SHALL BE MARKED ON TERMINAL BLOCKS. 

2.0 INSTRUMENT WIRING SHALL BE LABELED AT EACH TERMINATION POINT 
WITH THE WIRE NUMBERS AS SHOWN ON THE PANEL WIRING DIAGRAMS. 
SELF-STICKING CABLE MARKERS SHALL BE USED TO IDENTIFY CABLES. 
SLEEVES SHALL BE USED TO IDENTIFY WIRES. TERMINAL BLOCKS SHALL 
BE IDENTIFIED ON EACH DRAWING. 

3.0 24 VDC LOW-LEVEL ANALOG SIGNAL CIRCUITS SHALL BE RUN USING SHIELDED 
TWISTED CABLE PAIRS. WIRING SHALL BE RUN IN WIREWAYS OR SHALL BE 
NEATLY GROUPED IN PACKS BY USING NONMETALLIC WIRING CLEATS 
OR BANDS. SEPATATION BETWEEN AC POWER/ CONTROL WIRING AND 
DC mV/mA SIGNAL WIRING SHALL BE PROVIDED TO PREVENT NOISE 
INTERFERENCE AND SHALL NOT BE RUN IN THE SAME WIREWAY. 

4.0 PANEL SHALL BE PROVIDED WITH A GROUNDING PAD, BUS OR LUG FOR 
FIELD CONNECTION TO EXISTING GROUND. 

5.0 POWER AND CONTROL CABLES SHALL BE RATED 600V AND 
INSTRUMENTATION CABLES SHALL BE RATED 300V FOR CONTINUOUS 
OPERATION AT A CONDUCTOR TEMPERATURE OF 90°C FOR DRY 
LOCATIONS AND 75°C FOR WET LOCATIONS. 

6.0 CONDUCTORS SHALL BE STRANDED, COATED SOFT OR ANNEALED COPPER, 
CLASS B. 

7.0 UNLESS SPECIFIED OTHERWISE, CONTROL WIRING MINIMUM SIZE SHALL 
BE No. 14 AWG, POWER WIRING MINIMUM SIZE SHALL BE No. 12 AWG, 
AND INSTRUMENTATION WIRING SHALL BE MAXIMUM No. 16 AWG. 

8.0 INSTRUMENTATION CABLES SHALL BE SHIELDED TWISTED PAIR. 

9.0 THE SELLER SHALL PERFORM CIRCUIT CONTINUITY AND FUNCTIONAL 
TESTS AND SUBMIT RESULTS.ALL INSTRUMENTS SHALL BE INSPECTED 
AND FULLY FUNCTIONALLY TESTED IN THE SELLER'S SHOP PRIOR TO 
SHIPMENT TO THE JOBSITE. 
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SUB PANEL 

©@©0@ 

NAMEPLATE 

PANEL DOOR 

LOCAL MONITORING PANEL LMP-I5S 

12 

AS REQ 

AS REQ 

BUSSMAN FUSE 
SIZE 5x20mm CAT »»GDA-3.I5A 

BUSSMAN FUSE 
SIZE I 3/32x11/2" CAT *KTK-R-5 

ALLEN BRADLEY, 20A CIRCUIT BREAKER, 
2 POLE, 480V CAT **Mg2-CB2G060 
W/ MOUNTING RAIL *I99-DRI 

NAMEPLATE LEGEND; 

10.0 PANELS TO BE SUPPLIED WITH ALL ITEMS MOUNTED AND INTERNAL 
WIRING COMPLETE.ITEMS ATTACHED TO PANEL TO BE WIRED. 
( ALARM HORN, ALARM LIGHT & PUSHBUTTONS) 

II.O SEPARATE ISOLATED TERMINAL STRIPS TO BE SUPPLIED FOR 
TERMINATING F I E L D SIGNAL WIRES, SHIELD WIRES AND POWER WIRING. 

12.0 ALARM SET POINTS SHALL BE 27 INCHES OF MERCURY ABSOLUTE 
PRESSURE FOR PRESSURE SENSOR AND 22°C (7I .6°F)F0R TEMPERATURE 
SENSOR. 

13.0 SUBPANEL ARRANGEMENT MAY VARY DUE TO GOOD ENGINEERING JUDGEMENT. 

14.0 ANNUNCIATOR ENGRAVING SIZE TO BE USED: VA" 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I I . 

PI-OOI 

TI-OI 

TI-02 

TI-03 

TI-04 

TI-05 

TI-06 

TI-07 

TI-08 

TI-09 

TI-IO 

PRESSURE IN, 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

TEMPERATURE 

HgA 

°C 

°C 

°C 

°C 

°C 

°C 

°c 
°C 

°C 

°C 

FMC REF. No. 

A 

A 
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TEMPERATURE TRANSMITTER 
PER INSTRUMENTATION DATA 
SHEET 

«14 TWSP IN 
FLEXIBLE CONDUIT 

3" FLANGE 
(TYP.) 

3" I50« CARBON 
STEEL TEE 

6"CONCRETE 
PAD 3 ' -6"x3 ' -6 ' 

I "PVC 
ELECT. CONDUIT 

HDPE BOOT SEAL 
W/ SS CLAMP 

CAP COVER 
(SOIL 8c SLAG) 

GEOSYNTHETIC 
CLAY LINER 

LINER FOUNDATION 
MATERIAL-

YA" PVC PIPE THERMOWELL 
SCREENED AT BOTTOM 12' 
(SEE DETAIL AND TABLE) 

3" CARBON STEEL, 
OPEN AT BOTTOM 

BENTONITE PELLET 
SEAL 

STAINLESS STEEL 
SHEATH, 4 WIRE, RTD'S 

FILTER PACK 

VA" SS COMPRESSION NUT 
WITH FERRULE (TYP) 

2 FEET LONG VA" POLY 
PROPYLENE TUBING (TYP) 

36"Hx30"Wx30"L 
PROTECTIVE CASING 
w/ LOCKED LID 
OR APPROVED EQUAL 

3"PVC I50« 
BLIND FLANGE 

Vs" BALL VALVE PARKER V 
500SS OR'APPROVED EQUAL 

•TOP OF 
CAP 

BENTONITE 
PROTECTION 
GCL COLLAR 
OVERLAPPED 12" 

POWDERED 
BENTONITE SEAL 

SAND FILTER 

^ 

GROUT SEAL 

SAND 

SLUDGE 

DETAIL 

TMW 

TOI 

T02 

T03 

T04 

T05 

TOR 

WELL 
LENGTH 

"U" 

l5 ' -2 " 

l4 ' -6 " 

l4 ' -2 " 

l4 ' -2 " 

l5 ' -0 " 

17'-8" 

SENSOR 
LENGTH 

"A" 
15'-2" 

l4 ' -6 " 

l4 ' -2" 

l4 ' -2 " 

l 5 ' -0 " 

l7 ' -8" 

71 

CM 

**I4 TWISTED SHIELDED PAIR 
(IN CONDUIT) 

TO RECORDING / 
MONITORING BOX 

'/2"0 BALL VALVE 
(SEE NOTE 2) 

2" PVC PIPE 

ABSOLUTE PRESSURE TRANSMITTER 
PER INSTRUMENTATION DATA SHEET 

MOUNTING PLATE 

V?" SS GAS 
COLLECTION PIPE 

BRACKET 

2" PIPE STAND 
(BY FIELD) 

2"CS PIPE COATED 
AND WRAPPED 

EXISTING 
GRADE 

CONCRETE 

PVC TRANSITION 
COUPLING 

NOTE: 

STRAP 
2"0 GATE VALVE 
WITH CAP 

2" GALVANIZED 
CS GAS PIPE 

2"CS PIPE COATED 
AND WRAPPED 

UNISTRUT 

OJ 

i 
EXISTING 
GRADE 

Csi 

2" PVC PIPE 

CONCRETE 

PVC TRANSITION 
COUPLING 

DETAIL 
SYSTEM TO BE INSTALLED PER MANUFACTURER'S 
INSTALLATION INSTRUCTIONS 

NTS 
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NOTE; 

1. SYSTEM IS TO BE INSTALLED PER 
MANUFACTURER'S INSTALLATION INSTRUCTIONS. 

2. WELL LENGTH "U", THERMOWELL AND SENSOR 
LENGTH "A" ARE ALL THE SAME, SEE DETAIL. 

3. FINAL DIMENSION TO BE VERIFIED IN THE FIELD. 

TEMPERATURE SENSOR AND TRANSMITTER 

SCHEMATIC INSTALLATION DETAILS 

T07 

T08 

T09 
TIO. 

I7 '-I0" 

I7 '-I0" 

I7'-10" 
16'-7" 

17'-10" 

I7 ' -I0" 

I7 ' -I0" 
16'-7" 

DETAIL 

2" PERFORATED 
PVC PIPE 

AT NORTH-WEST 
CORNER OF POND 

AT NORTH-EAST 
CORNER OF POND 

EXISTING GRADE 

CARBON STEEL PIPE 
•g ^ 5». 

SECTION 
, — • 

NTS 60-C-2I3 I60-C-2 I9 

PRESSURE SENSOR / TRANSMITTER 

SCHEMATIC INSTALLATION DETAILS 

DETAIL 
NTS 

REMOVE EXISTING 
TEMPORARY HDPE LINER 

TOP OF INITIAL 
FILL & HDPE LINER 

TOP OF NEW SUBGRADE 

CUT & REMOVE EXISTING / -"̂ '̂ m 
2"0 HDPE PIPE INSERTS 
& 6"0 CORRUGATED 
HDPE DRAIN PIPE (TYP) 

PLUG WITH A MINIMUM OF 
CU. FT. OF CONCRETE 

EXISTING PIPING DETAIL 
NTS 60-C-2I0 

Ô  
60-C-2I9 

FMC REF. No. 

NOTES: 

1. FOR NOTES SEE DWG I60 -C-2 I0 . 

2. THE STAINLESS STEEL BALL VALVE HAS A I PIECE 
BODY WITH FEMALE PIPE THREAD,316 SS, NIBCO 
MODEL T-560-S6-R-56 OR APPROVAED EQUAL. 

A 
A 
A 
A ^ ^ ISSUED FOR CONSTRUCTION 
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SQUARE OR CIRCULAR 
CONCRETE COLLAR 

6"0 THREADED CAP (PROVIDE 
LUBRICANT ON THREAD) 

SETTLEMENT DATUM 

6"LINER 
FOUNDATION 
MATERIAL 

6" SAND FILTER 

POWDERED 
BENTONITE SEAL-

BACKFILL 
W/ CONCRETE 

6"0 CS. PIPE 
STD. WT. 

yV'0 STEEL ROD W/ 
THREADED END 

HDPE 
BOOT SEAL 

CAP COVER 
(SOIL & SLAG) 

A -Vz'^Px^Vs" H4L 
NELSON STUD 
WELDED TO PL 

WELD (TYP) 

GEOTEXTILE 

GEONET 

FLEXIBLE MEMBRANE LINER 

GEOSYNTHETIC CLAY LINER 

BENTONITE PROTECTION 
GCL COLLAR OVERLAPPED 2" 

PL VA" THICK, 
18" SQ 

SETTLEMENT MONUMENT 

2" DIA. STD. WT. 
CS PIPE FILLED 
WITH CONCRETE 

Vs" GROOVE 
AROUND PIPE 

TOP OF TOPSOIL 

PL A"XA"XVA 

CONCRETE 

SAND FILTER LAYER 

TOPSOIL THICKNESS 
INDICATOR 

DETAIL 
NTS 

â  
60-C-2I3 I60-C-218 

CUT & 
REMOVE 

EXISTING GRADE 

BOTTOM OF 6" LINER 
FOUNDATION MATERIAL 

REMOVE 
LEVEL CONTROLLER 

BACKFILL W/ 
SAND-CEMENT 
MIXTURE 

OBSERVATION WELL 

DETAIL 
NTS I60-C-2 I0 160-0-218 

PUMP HOA SWITCH 2"0 PIPE STAND 

NEMA AX ELECTRICAL 
JUNCTION BOX 
(PUMP POWER) X 

FLOW INDICATOR 
F I /FQI -00 l / (F I /FQI -002 ) 
(SEE DATA SHEET) 
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DETAIL WEATHER 
PROOF COVER 

NTS 
SEE NOTE 2 

I60-C-213 60-C-2I8 

l'/2" <̂  HOPE 
DISCHARGE LINE 

DAYLIGHT TO GRADE 
OR TOP OF DITCH 
TYP 

6"0 SOLID CORRUGATED 
HDPE PIPE 
(OVER FLOW DRAIN) 

VERTICAL WET PIT PUMP 
NOMINAL 1.5 HP, I I 5 / I / 6 0 W/ HOA 
SWITCH IN NEMA A ENCLOSURE 
TAG **PMP-OI/(PMP-02) 

LEVEL CONTROL 
FOR PUMP IN 
NEMA A ENCLOSURE 

RECEIVER TANK W/ PUMP 
STORAGE VOLUME 250 
GALLONS (NOMINAL) 

CONCRETE PIT SIZED 
TO HOLD LIFT STATION 

LIFT STATION LS-1 (LS-2) 
PACKAGE SYSTEM COMPLETE WITH PUMP PMP-OI, 
LEVEL CONTROL,HIGH LEVEL ALARM & RECEIVER 
TANK. ALL PREWIRED & READY FOR FIELD CONNECTONS. 
SOURCE; VANTON PUMP & EQUIPMENT CORP. (OR EQUAL) 

DETAIL 
NTS 

C ^ 
60-C-2I7 

sf- - > -<? - 2 ^ 

I60-C-2I8 
FMC REF. No. 

NOTES; 

1. FOR NOTES SEE DWG I60 -C-2 I0 . 

2. DELINEATOR POST A FEET ABOVE GRADE WITH 
BRIGHT COLOR MARKING SHALL BE PROVIDED AT 
ALL SETTLEMENT MONUMENTS. 
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INTRODUCTION 

In November 1993, BCI (Bromweil & Carrier, Inc.) personnel completed a 
geotechnical field investigation at the FMC Pocatello, idaho facility. The investigation 
included sampling the soft pond sludge and completing in-situ tests in disposal Ponds 
88 and 15S. Sampling and testing were completed to obtain data for the design of 
the planned closure of the tailings ponds. 

Our field work was completed from a pontoon barge on the water surface of 
the ponds. FMC provided the barge and the personnel to move it within the ponds. 
Bechtel provided a geotechnical engineer to direct the investigation and a site health 
and safety officer. The test locations at each pond and the testing compieted at each 
bore hole were selected by Bechtel's on-site engineer. 

Samples of the pond sludge were collected at various depths using two types 
of piston tube samplers. Samples were transported by Bechtel's engineers to the 
FMC chemical laboratory for analyses. In-situ tests included the undrained shear 
strength using a shear vane, pore pressure measurements, and density and moisture 
content determinations using a nuclear density probe. Locations of probes are 
indicated in Figures 1.0-1 and 2.0-1 for Pond 8S and 15S, respectively. 

This report is organized in two sections. Section 1.0 presents procedures and 

data for Pond 8S. Section 2.0 presents procedures and data for Pond 15S. Field 

reports, formula derivations, and test references are presented in the Appendices. 



1.0 POND 8S SAMPLING AND TESTING 

On November 15, 1993, BCI mobilized a two-man field sampling and testing 

crew from Lakeland, Florida to Pocatello, Idaho. BCI personnel attended a site-specific 

hazard and safety training orientation provided by FMC. All work was completed in 

accordance with FMC safety policies and the task-specific Health and Safety Plans for 

the closure activities. 

The field work was completed from a pontoon barge on the water surface of 
Pond 8S. Typical values for water depth to the top of the sludge were five to seven 
feet. FMC provided a field office, the barge, and the personnel to move the barge 
within the pond. Bechtel provided a geotechnical engineer to direct the investigation 
and a site health and safety officer. The test locations within Pond 8S and the tests 
completed at each location were selected by Bechtel's on-site engineer. The locations 
of all field tests are shown on Figure 1.0-1. Table 1.0-1 summarizes the work 
schedule and testing completed on Pond 8S. Appendix A includes field reports for 
work completed on Pond 8S. 

Field testing of the pond sludge included vane shear testing, pore pressure 
measurements, and in-situ density and moisture testing. The test methods were 
selected to obtain data required to characterize physical properties of the sludge. 
Vane shear testing was completed to determine the in-situ and remolded shear 
strength of the sludge. Pore pressure data was gathered to obtain information 
regarding the consolidation characteristtos of the sludge. Density and moisture 
content were determined using a nuclear density probe. 

1.1 Pond 8S Vane Shear Testing 

Shear strength was determined at sample locations BH-1 A, BH-2, BH-3, BH-4, 

BH-5A, BH-6, and BH-7 (Rgure 1.0-1). Shear strength testing was completed with 

a modified torque wrench system and field vane/rod combinations capable of testing 

very soft to firm soils. Two different sized vanes were used to accurately test the 

range of soil strengths encountered. Each vane consisted of four blades at 90 degree 

angles. 
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The hand-operated vane was pushed to the desired test depth, after which the 

wrench was slowly turned clockwise until the sludge failed. The peak torque in inch 

pounds was recorded along with the test depth and the vane size. Next, the vane 

was turned 360 degrees five times, the torque wrench reset to zero, and the 

procedure repeated to determine the remolded torque. The vane was pushed to the 

next test depth and the procedure repeated until resistance to penetration precluded 

the advancement of the vane further. The process was repeated at each test depth 

using only the rod without a vane to determine rod-only values. 

Two different sized vanes were utilized for varying shear strengths. For weak 
or soft sludge, a medium sized vane was used; a small vane was used for firmer 
sludge. Listed below are the dimensions of the vanes used to test the sludge in Pond 
8S. 

Vane Designation 

Small 
Medium 

Vane Heiaht 

(inches) 

6.0 

8.5 

vgne piameter. 
(inches) 

2.0 
2.9 

k 

(ft*) 

0.02424 

0.07107 

A computer spreadsheet was used to reduce the data based on the applied 

torque and the size of the vane. The shear strength of the sludge was calculated 

using the following formula as found in ASTM D2573 (Appendix C). 

S = T -̂  k 

where: S = the shear strength of the sludge in pounds per square foot (psf) 
T = the applied torque in inch-pounds 
k s a constant dependent on the size of the vane in cubic feet 
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The constant k(ft*) was determined using the..following formula as found 
in ASTM D2573: 

k = (ir/1728) X (D^H/2) x [1 -I- (D/3H)1 

where: 0 = the diameter of the vane in inches 

H = the height of the vane in inches 

Shear strength profiles in Pond 8S extend to depths that range from 4.3 feet 
to 20.5 feet below the mud line. Vane shear testing was terminated when 
impenetrable material was encountered. For each shear strength profile, initial and 
remolded shear strengths were determined with depth on one to three foot intervals. 
The accuracy of the test results are primarily dependent on the accuracy of the torque 
wrench. The torque wrench used has an accuracy of 2.5 inch pounds which 
corresponds to a shear strength of approximately three and nine pounds per square 
foot (psf) for the medium and small vane respectively. Vane shear testing was 
terminated when impenetrable material was encountered. 

Tables 1.1-1 through 1.1-7 include vane shear data for Pond 8S. Peak strength 
values range from 0 to 400 psf, values which are typical of very soft to soft soils. 
The remolded strength data range from about 0 to 80 psf. Rgures 1.1-2 through 1.1-
8 include plots of shear strength versus depth for bore hole locations in Pond 8S. 

Peak strength values were generally very low (< 100 psf) in the upper two to 
six feet of pond sludge and typically increased significantly downward. 
Measurements reflecting reduced peak strength values with depth occurred when the 
same size vane was used (BH2, nine feet below mud line) and when deeper 
measurements were made with the small vane (BH2, seven feet below the mud line). 
The variable strength values reflect the heterogeneous nature of the pond sludge 
deposit. 

In some instances, the value recorded for the remolded rod torque exceeded 
that of the remolded vane torque. We have attributed this to lateral variations in the 
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pond sludge strength at the same depth and increased resistance along the length of 
rod in the rod-only measurements compared with measurements made with the vane. 

We attempted to normalize the remolded rod only torque data by plotting all the 

Pond 8S values and determining a best f i t curve for rod only torque versus depth. The 

expression below was used to calculate the normalized remolded rod only values. As 

noted on Tables 1.1-1 through 1.1-7, a few calculated remolded rod only values 

exceed vane and rod values. 

Remolded Rod Torque = 0,71449 x Depth ̂ ° ' ^ 

1.2 Pond 8S Piston Tube Samolino 

Piston tube sampling techniques were used at three locations in Pond 8S. The 
piston tube samplers were operated by manually pushing the sampler into the sludge 
to a specified depth and holding the piston stationary while advancing the sampling 
tube. Two types of piston tube samplers were used to collect samples of Pond 8S 
sludge. The first, a gun-type sampler, has a small orifice at the bottom through which 
the sample enters the piston. The orifice (about 3/8 inch in diameter) allows very soft 
sludge to be sampled. Use of this sampler resulted in increased sample recovery in 
the near-surface sludge. 

A more traditional, cylindrical piston tube sampler was typically used to sample 

sludge from five feet below the mud line to depths where refusal was encountered. 

A locking mechanism on the cylindrical sampler prevents sludge from displacing the 

piston as it is advanced to the sample depth. 

At each location, sampling was generally completed within one foot of the top 
of the mud line and at three-foot intervals thereafter. Upon retraction, samples were 
immediately extruded into labeled glass jars, the IkJ was screwed on, the jar was 
rinsed, and the jar was placed under water in a cooler. It was necessary to store the 
samples under water because of their flammable nature on contact with air. The 
recovered sample was not undisturbed, but because each sample is saturated, the 
laboratory calculated total unit weight should provide an indication of the in-situ 
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density. By taking a series of samples at various depths at the same location, a 
vertical profile of unit weight and solids content was determined. 

The maximum sampling depth that can be obtained with the hand-operated 

piston tube sampler is a function of solids content (typical maximum of about 60 

percent, which corresponds to a wet unit weight of 100 pounds per cubic foot). 

Piston sampling in Pond 8S reached a maximum depth of about 13 feet below the 

mud line. 

Table 1.2-1 includes the field data for the piston tube sampling completed by 
BCI. The total unit weight, percent solids content, and percent moisture content data 
were provided by Bechtel based on laboratory analyses compieted by FMC. 

1.3 Pond 8S Pore Pressure Measurements 

Pore pressure measurements were recorded at various depths within the pond 

sludge. Pore pressure profiles were completed adjacent to piston sampling locations. 

The measurements were completed using two GEONOR model 600 vibrating-
wire pore pressure probes and a model P-520H digital vibrating wire gauge indicator. 
Each probe is calibrated when manufactured and does not require further calibration 
by the user; however, the probe was checked after shipment to the job site in a 
swimming pool for verification of manufacturer's calibration. 

The basic operational principle of the gage is as follows: the frequency at 
which a stretched wire vibrates is dependent on the amount of tension in the wire. 
As the tension in the wire is relaxed, the frequency that the wire vibrates decreases. 
The vibrating wire probes used for this field investigation operate according to this 
basic principle. A pre-tensioned wire located in the probe is attached to a circular 
membrane on one side, and the housing of the probe on the other. As pressure is 
applied to the membrane, the tension in the wire is relaxed and the frequency 
decreases. If the pressure on the membrane decreases, the tension in the wire and 
the resulting frequency increases. A diagram of the pore pressure configuration and 
calibration data for the two pore pressure probes utilized in Pond 8S are included in 
Appendix D. 
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Pore pressure is calculated in accordance with the formula provided by the 
manufacturer as shown below: 

P = A(f - f J -I- B(f - f J2 

Where P = Applied load on the transducer in bars 

f = output frequency from transducer measured in Hz 

fg = output frequency from transducer with no load in Hz 

A & B are constants which vary for each instrument 

The probes are capable of measuring pressures from 0 to 2 Bars and can 
operate in temperatures from -20 to + 60 degrees Celsius. The accuracy of the probe 
is less than one percent of the frequency measured which corresponds to 
approximately one-half inch. 

Prior to taking measurements in the field, the porous stone and tip assembly of 
the pore pressure probe must be deaired. The procedure used for deairing the 
assembly was to boil it for ten minutes, allow it to cool, insert it in a rubber membrane 
(under water), and transport it to the barge in a small container of water. Prior to 
inserting the probe into the pond, the porous stone and tip assembly was attached to 
the probe housing utilizing a large drum of water to keep the assembly saturated. 
Next, the entire probe assembly was placed into a closed-end, PVC pipe filled with 
water to enable the probe to be placed in the pond. Once the probe was placed in the 
pond, the PVC pipe was removed. 

The device was advanced by manually pushing the probe to the desired depth 

and allowing the pore pressure generated from inserting the probe in the sludge to 

dissipate. Once the pressure appeared to reach equilibrium, the oscillating frequency 

of the vibrating wire was recorded, the probe was pushed to the next depth, and the 

procedure was repeated. 
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Equilibrium decay time at each depth interval typically ranged from about 

twenty minutes to several hours at various depths within the sludge profile. Because 

the sludge behaves in accordance with the theory of finite strain consolidation, where 

both consolidation and permeability characteristics change significantiy with changes 

in void ratio, the time for the pore pressure to reach equilibrium depended on the 

amount of excess pore pressure developed during the probe advancement and the 

permeability of the sludge at the pore pressure sensor location. 

Results of the ten pore pressure probe measurements completed in Pond 8S are 
shown in Table 1.3-1 along with the depths of the measurements below the water 
surface and mud line. The hydrostatic pore pressure is equal to the depth below the 
water surface at each test depth. The probe locations are correlated to sampling 
locations as indicated in Table 1.0-1. The dissipation curve for each pore pressure 
results are graphically presented in Figures 1.3-1 through 1.3-9. The dissipation curve 
for BH-6 at 12 feet below the mud line is not included because of erroneous data 
(Table 1.3-1). 

1.4 Pond 8S Nuclear Density Measurements 

Bulk density and moisture content measurements were made using a Campbell 
Pacific Nuclear (CPN) Model 501 DepthProbe. The unit consists of a sealed probe 
containing a gamma ray source (Cesium 137) and gamma detector for density 
measurements, and a neutron source (Americium 241) and thermal neutron detector 
for moisture determinations. The probe is connected via cable to an electronic data 
display and data logger unit. 

The density channel of the DepthProbe consists of a gamma source and gamma 
detector separated by a shield to minimize direct contact with the detector. Gamma 
rays interact with matter in two ways: by compton scattering and photoelectric 
absorption. In low density materials (< 90 pcf) scattering effects dominate, resulting 
in an increase in detected counts with increasing density. In higher density materials 
( > 9 0 pcf) absorption effects dominate and detected counts decrease with increasing 
density. 
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The moisture channel consists of a source of fast (or high energy) neutrons and 
a detector of slow ^or thermal) neutrons. The fast neutrons lose energy through 
interaction with matter, reducing their energy to the thermal level. Hydrogen is 
extremely effective in slowing down the fast (high energy) neutrons in comparison 
with other elements. Thus the number of detected slow neutrons is generally 
proportional to the amount of hydrogen (and water) in soil matter. The presence of 
other elements such as chlorine and boron can affect the slow neutron count since 
they absorb thermal neutrons. 

The CPN DepthProbe is supplied with.several factory calibrations based on 
standards of low, medium, and high density concrete aggregates. The instrument can 
also be calibrated in the field against known soil densities and moisture contents. 

Density and moisture depth profile measurements were made at several 
locations in ponds 8S (Table 1.0-1). For calibration purposes, sludge samples were 
collected for laboratory analysis of bulk density and moisture content at 24 of the 31 
measurement points. Field procedures consisted of lowering the probe into a sealed, 
2" PVC well casing that had been driven into the sludge. At the specified depth, 
readings of density count rate, moisture count rate, and machine calculated values 
(based on factory calibrations) of wet density, dry density, and moisture content were 
recorded. A count interval of 64 seconds was used for all but one of the 
measurements where a count interval of 256 seconds was used. 

Results for density count rates and moisture count rates along with 
corresponding laboratory measured values for wet density and solids content for Pond 
8S are tabulated in Table 1.4-1. As shown, laboratory measured density values 
ranged from 67 to 93 pcf. Laboratory measured solids content ranged from 14 to 45 
percent. FMC personnel, who completed the laboratory testing, are of the opinion 
that the solids content values are unrepresentatively low. During the drying phase of 
the procedure, combustible solids contained in the pond sludge were burnt off, and 
were not therefore included when solids content was determined. 

During field data collection, results calculated using the machine factory 
calibrations were shown to be erroneous. Machine calculated values for wet density, 
dry density, and moisture content are not therefore provided. Figures 1.4-1 and 1 .A-l 
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are plots of density count rates versus laboratory measured wet density and moisture 
count rates versus laboratory measured moisture content. As shown, there is no 
discemable relationship between the laboratory measured density and moisture 
content values and detected count rates. Reasons for this lack of correlation may 
include the following: 

1) interference from gamma radiation sources in the sludge 
may have affected measured density count rates. 
Relatively high radionuclide levels in the sludge indicate this 
is a possibility. 

2) Neutrons may have been absorbed by possible chlorine and 
bromide containing compounds in the sludge, which would 
have reduced measured moisture count rates. 

3) Laboratory measurements of solids content are 
unrepresentatively low due to the drying procedure used in 
the FMC laboratory. 
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POND 8S TABLES 



TABLE 1.0-1 
FMC POCATELLO 

POND 8S WORK SUMMARY 

DATE 

11/19/93 

11/18/93 

11/16/93 

11/17/93 

11/17/93 

11/18/93 

11/18/93 

11/20/93 

j 11/17/93 

POND 
NUMBER 

83 

83 

83 

83 

83 

83 

8S 

83 

83 

BORE HOLE 
NUMBER / 

COORpmATES 

BH1A 
H-3 

BH2 
G-3 

BH3 
E-3 

BH3 
E-3 

BH4 
0/C3 

BHSI-B 
BH5A l/H-5 

BH6 
G-5 

BH6 
G-5 

BH7 
E-5 

VANE 
SHEAR TESTING 

SIZE 

MED 
SMALL 

MED 
SMAU 

^ . 

MED 
SMALL 

MED 

SMALL 
MED 

SMALL 

MED 
SMAU 

mttm 

MED 
SMALL 

NUMBER OF 
TESTS 

7 
2 

6 
5 

. -

6 
5 

7 

1 
10 
2 

12 
4 

_ 

5 
1 

PISTON 
TUBE SAMPUNG 

SAMPLER 
TYPE 

GUN 
PISTON 

. „ 

PISTON 

~-

... 

— 

GUN 
PISTON 

_-

NUMBER OF 
SAMPLES 

3 
2 

... 

4 

~. 

— 

_ 

_. 

3 
4 

PORE 
PRESSURE PROBE 

PROBE 
NUMBER 

2 

... 

2 

... 

.... 

._ 

~ 

2 
1 

™ 

NUMBER OF 
TESTS 

4 

... 

4 

... 

... 

... 

... 

1 
1 

... 

NUCLEAR 
DENSITY 
TESTING 

(NUMBER OF 
TESTS) 

7 

_ 

~-

9 

~ 

._ 

5 

~ 
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TABLE 1.1-1 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 8S 
BORE HOLE IA 
COORDINATES H-3 
FIELD TESTING NOVEMBER 19,1893 
TESTED BY C. WINKLER & T. SMITH 

VANE SIZE -
Diameter Onchee) 
Height (Inches) 
k(cu.f t) 

SMALL 
2.0 
6.0 

2.42E-02 

2.9 
8.5 

7.11E-02 

LARGE 
6.5 

12.0 
S.44E-01 

DEPTH 
(tt) 

0.0 
1.0 
3.0 
6.0 
9.0 

12.0 
13.0 
15.0 
17.0 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Small 
Small 

(1) (2) 
INITIAL 

VANE^ROO 
(in-lbs) 

6 
7 

22 
100 
132 
192 
235 
126 
93 

REMOLDED 
VANE-^ROD 

(in-lbs) 

3 
2 

14 
11 
17 
21 
23 
8 
8 

FIELD DATA 
f3) 

INITIAL 
ROD 

(toHbe) 

0 
0 
1 
1 
5 

10 
9 

17 
26 

(4) (5) 
REMOLDED 

ROD 
(in-lbs) 

0 
1 
2 
5 
7 
0 

10 
12 
13 

INITIAL 
VANE 
(Wbs) 

6 
7 

21 
89 

127 
182 
226 
109 
67 

(6) 
REMOLDED 

VANE 
(in-lbs) 

3 
1 

12 
6 

10 
12 
13 
0* 
0* 

(7) 

INITIAL 
(DSO 

7 
8 

25 
116 
149 
213 
265 
375 
230 

SHEAR STRENGTH 
(8) (9) 

INITIAL 
(kPa) 

0.3 
0.4 
1.2 
5.6 
7.1 

10.2 
127 
17.9 
11.0 

REMOLDED 
(psO 

4 
2 

14 
8 

12 
14 
15 
0 
0 

(10) 

REMOLDED 
(kPa) 

0.2 
0.1 

. 07 
0.4 
0.6 
0.7 
0.7 
0.0 
0.0 

Corrected remolded torque less than or equa to zero. 
(5)-(1)-(3) 
(6)-(2)-(4) 
(7) -1(5) • 12 \nm.] • k 
(8)-(7)-^20.88KPa/p6f 
(9)-[(6)*12in7ft.l*k 
(10)-(9)^20.88KPa/psf 
12/30/93 



TABLE 1.1-2 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND as 
BORE HOLE 2 
COORDINATES G-3 
FIELD TESTING NOVEMBER 18.1993 
TESTED BY 0. WINKLER & T. SMITH 

VANE SIZE 
Diameter (inches) 
Height (inches) 
k(cu.tt.) 

SMALL 
2.0 
6.0 

2.42E-02 

MEDIUM 
2.0 
8.5 

7.11E-Q2 

LARGE 
6.5 

12.0 
5.44E-01 

DEPTH 
(ft) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
7.0 
8.0 
9.0 

10.0 
1 11.0 
*-Correcl 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Small 
Small 
Small 
Small 
Small 1 

tedremoM 

(1) (2) 
INITIAL 

VANE-î ROO 
1 (in-lbe) 

2 
2 

15 
103 
111 
141 
42 
70 
62 
00 

145 
ed torque les 

REMOLDED 
VANE+ROD 

(In-lbs) 

0 
0 
6 
7 
3 

11 
4 
5 
6 
8 
5I 

s than or equa 

FIELD OATA 
(3) (4) (5) 

1 INITIAL 
ROD 

(in-lbe) 

0 
0 
0 
2 
2 
4 
5 
6 
8 

15 
11 

to zero. 

1 REMOLDED 
ROD 

(In-lbe) 

0 
1 
1 
2 
3 
4 
5 
6 
7 
8 
8 

1 INITIAL 
VANE 
(in-lbs) 

2 
2 

15 
101 
109 
137 
37 
62 
54 
75 

134 

(6) 
1 REMOLDED 

VANE 
(in-lbe) 

0* 
0 ' 

5 
5 
0 
7 

oH 
oH 
0* 
0* 
0*| 

cn 

INITIAL 
(Deft 

2 
2 

18 
118 
128 
161 
127 
213 
186 
258 
4611 

SHEAR STRENGTH 
(8) (9) 

INITIAL 
(kPa) 

0.1 
0.1 
0.8 
57 
6.1 
7.7 
6.1 

10.2 
8.9 

12.3 
22.1 

REMOLDED 
(DSO 

0 
0 
5 
6 
0 
9 
0 
0 
0 
0 
ol 

(10) 

REMOLDED 
(kPa) 

0.0 
0.0 
0.3 
0.3 
0.0 
0.4 
0.0 
0.0 
0.0 
0.0 
O.0I 

(5)-(1)-(3) 
(6)-(2)-(4) 
(7)-[(5)*12lnyft.l + k 
(8) - (7) • 20.88 KPa/psf 
(9) - ((6) • 12 InTIt] + k 
(10)-(9)^20.88 KPa/psf 
12/30/93 



TABLE 1.1-3 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 88 
BORE HOLE 3 
COORDINATES E-3 
FIELD TESTING NOVEMBER 17.1993 
TESTED BY C. WINKLER & T. SMITH 

VANE SIZE 
Diameter Onchee) 
HeHiht (inches) 
k(cu.ft.) 

SMALL 
2.0 
6.0 

2.42E-02 

MEDIUM 
2.9 
8.5 

7.11E-02 

LARGE 
6.5 

12.0 
S.44E-01 

DEPTH 
(ft) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
9.0 

12.0 
13.5 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Small 
Small 
Small 
Small 
Small 

(1) (2) 
INITIAL 

VANE+ROD 
(In-lbs) 

71 
35 
25 
92 

115 
172 
31 
41 
74 

112 
250 

REMOLDED 
VANE-î ROD 

(in-lbs) 

19 
2 
3 
6 

12 
19 
13 
5 
7 

12 
36 

FIELD DATA 
(3) 

INITIAL 
ROD 

(In-lbe) 

0 
1 
1 
1 
8 
6 
6 
8 

15 
32 
•• 

(4) 
REMOLDED 

ROD 
(In-lbe) 

0 
1 
1 
2 
3 
4 
5 
5 
7 
9 

10 

(5) 
INITIAL 
VANE 
(In-lbs) 

71 
34 
24 
91 

107 
166 
25 
33 
59 
80 

250 

(6) 
REMOLDED 

VANE 
(in-lbs) 

19 
1 
2 
4 
9 

15 
8 

0 * 
0 * 

3 
26 

(7) 

INITIAL 
(DSft 

83 
40 
28 

107 
125 
195 
86 

113 
203 
275 
859 

SHEAR STRENGTH 
(8) (9) (10) 

INITIAL 
(kPa) 

4.0 
1.9 
1.3 
5.1 
6.0 
9.3 
4.1 
5.4 
9.7 

13.2 
41.2 

REMOLDED 
(DSft 

22 
2 
2 
4 

11 
18 
29 

0 
0 

10 
88 

REMOLDED 
(kPa) 

1.0 
0.1 
0.1 
0.2 
0.5 
0.9 
1.4 
0.0 
0.0 
0.5 
421 

* • Corrected remokled torque less then or equa to zero. 
** - Refusal Encountered With Rod At 12.0 Feet 
(5)-(1)-(3) 
(6)-(2)-(4) 
(7)-K5)*12ln7ft.l*k 
(8)-(7)-^20.88 KPa/psf 
(8)-[(6)*12ln7ft.l*k 
(10)-(9)+20.88 KPa/psf 
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TABLE 1.1-4 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 88 
BORE HOLE 4 
COORDINATES D/C-3 
FIELD TESTING NOVEMBER 17.1993 
TESTED BY C. WINKLER & T. SMITH 

VANE SIZE 
Diameter (Inchee) 
Height Onchee) 
k(cu.ft.) 

SMAa 
2.0 
6.0 

2.42E-02 

MEDIUM 
2.0 
8.5 

7.11E-02 

LARGE 
6.5 

12.0 
S.44E-01 

DEPTH 
(ft) 

0.0 
1.0 
3.0 
5.0 
7.0 
9.0 

11.0 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 

(1) (2) 
INITIAL 

VANE+ROD 
(in-lbs) 

21 
16 
24 
55 

175 
255 
255 

REMOLDED 
VANE+ROD 

(In-lbs) 

1 
6 
3 
4 
6 

16 
24 

FIELD DATA 
(3) 

INITIAL 
ROD 

(In-lbs) 

0 
2 
4 
5 
8 

11 
27 

(4) (5) 
REMOLDED 

ROD 
(In^bs) 

0 
1 
2 
4 
5 
7 
8 

INITIAL 
VANE 
(In-lbs) 

21 
14 
20 
50 

167 
244 
228 

(6) 
REMOLDED 

VANE 
(in-lbs) 

1 
5 
1 

0* 
1 
9 

16 

(7) 

INITIAL 
(psft 

25 
16 
23 
59 

196 
286 
267 

SHEAR STRENGTH 
(8) (9) (10) 

INITIAL 
(kPa) 

^2 
0.8 
1.1 
2.6 
9.4 

137 
12.8 

REMOLDED 
(PSft 

1 
6 
1 
0 
1 

11 
18 

REMOLDED 
(kPa) 

0.1 
0.3 
0.0 
0.0 
0.0 
0.5 
0.9 

Corrected remokled torque less than or equa to zero. 
(5)-(1)-(3) 
(6)-(2)-(4) 
(7) -1(5) • 12 InTft.) • k 
(8)-(7)+ 20.88 KPa/psf 
(9)-[(6) + 12in7ft.] + k 
(10)-(9)+ 20.88 KPa/psf 
12/30/93 



TABLE 1.1-5 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 8S 
BORE HOLE 5A 
COORDINATES l/H-5 
FIELD TESTING NOVEMBER 18.1993 
TESTED BY C. WINKLER & T. SMITH 

VANE SIZE 
Diameter Onchee) 
Height Onchee) 
k(cu.ft.) 

SMALL 
2.0 
6.0 

2.42E-02 

MEDIUM 
2.9 
6.5 

7.11E-02 

LARGE 
6.5 

12.0 
5.44E-01 

DEPTH 
(ft) 

0.0 
1.0 
2.0 
3.0 
4.0 
6.0 
8.0 

10.0 
12.0 
15.0 
17.0 

1 20.5 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Small 
Small 

(1) (2) 
INITIAL 

VANE+ROD 
fln-lbs) 

19 
21 
9 

13 
11 
39 
91 

147 
153 
265 
116 
119 

REMOLDED 
VANE+ROD 

On-lbs) 

4 
4 
0 
3 
6 
6 

14 
11 
16 
25 
19 
10 

FIELD OATA 
(3) (4) 

INITIAL 
ROD 

On-lbe) 

0 
0 
0 
0 
0 
2 
0 
6 

11 
11 
19 
25 

REMOLDED 
ROD 

fln-lbs) 

0 
1 
1 
2 
3 
5 
6 
8 
9 

12 
13 
16 

(5) 
INITIAL 
VANE 
fln-lbs) 

19 
21 
9 

13 
11 
37 
91 

141 
142 
254 
97 
94 

(6) 
REMOLDED 

VANE 
fln-lbs) 

4 
3 

0* 
1 
3 
1 
8 
3 
7 

13 
6 

0* 

(7) 

INITIAL 
(psO 

22 
25 
11 
15 
13 
43 

107 
165 
167 
298 
333 
323 

SHEAR STRENGTH 
(8) (9) (10) 

INITIAL 
flcPa) 

1.1 
1.2 
0.5 
07 
0.6 
2.1 
5.1 
7.0 
8.0 

14.3 
16.0 
15.5 

REMOLDED 
(psO 

5 
4 
0 
1 
4 
2 
9 
4 
8 

16 
20 
0 

REMOLDED 
(kPa) 

0.2 
0.2 
0.0 
0.0 
0.2 
0.1 
0.4 
02 
0.4 
0.6 
1.0 
0.01 

• Corrected remokled torque less than or equa to zero. 
Note: Borehole 5 encountered slag at 0 feet below mud line and >250 inch-pounds Initial torque reading with small vane. 
(5)-(1)-(3) 
(6)-(2)-(4) 
(7)-K5) + 12ln7ft.J + k 
(8)-(7) + 20.88KPa/|p6f 
(9)-K6) + 12ln7ft.l + k 
(10)-(9)+20.88 KPa/psf 
12/30/93 



TABLE 1.1-6 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 8S 
BORE HOLE 6 
COORDINATES G-5 
FIELD TESTING NOVEMBER 18.1993 
TESTED BY C. WINKLER & T. SMITH 

VANE SIZE 
Diameter flnchee) 
Height flnchee) 
k(cu.ft.) 

SMALL 
2.0 
6.0 

2.42E-02 

MEDIUM 
2.0 
8.5 

7.11E4)2 

LARGE 
6.5 

12.0 
5.44E-01 

DEPTH 
(ft) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

10.0 
11.0 
12.0 
14.0 
16.0 
18.0 

• - Correc 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Small 
Small 
Small 
Small 

ted ramoM 

(1) (2) 
INITIAL 

VANE+ROD 
fln-lbs) 

9 
6 

11 
34 
27 
43 
58 

161 
203 
208 
206 
215 
55 
96 

134 
154 

ed torque les 

REMOLDED 
VANE+ROD 

fln-lbs) 

2 
0 
2 
9 
3 
4 

11 
9 

14 
14 
6 

26 
11 
7 

17 
11 

8 than or equa 

FIELD DATA 
(3) (4) 

INITIAL 
ROD 

fln-lbs) 

0 
0 
3 
1 
1 
1 
2 
3 
4 

21 
11 
10 
13 
26 
18 
20 

to zero. 

REMOLDED 
ROD 

fln-lbe) 

0 
1 
1 
2 
3 
4 
5 
5 
6 
7 
8 
8 
9 

11 
12 
14 

(5) 
INITIAL 
VANE 
fln-lbs) 

9 
6 
8 

33 
26 
42 
56 

158 
199 
187 
195 
205 
42 
70 

116 
134 

(6) 
REMOLDED 

VANE 
fln-lbs) 

2 
0* 

1 
7 

0* 
0* 

6 
4 
8 
7 

0* 
18 
2 

0» 
5 

O* 

(7) 

INITIAL 
(DSO 

11 
7 
9 

39 
30 
49 
66 

185 
233 
219 
229 
240 
144 
241 
399 
461 

SHEAR STRENGTH 
(8) (9) (10) 

INITIAL 
(kPa) 

0.5 
0.3 
0.4 
1.9 
1.5 
2.4 
3.1 
8.9 

11.2 
10.5 
10.9 
11.5 
6.9 

11.5 
19.1 
22.1 

REMOLDED 
(psO 

2 
0 
1 
8 
0 
0 
8 
4 
9 
8 
0 

21 
6 
0 

16 

REMOLDED 
(kPa) 

0.1 
0.0 
0.0 
0.4 
0.0 
0.0 
0.4 
02 
0.4 
0.4 
0.0 
1.0 
0.3 
0.0 
0.8 

0 o.oi 

(5)-(1)-(3) 
(6).(2)-(4) 
(7)-K5)*12ln7ft.| + k 
(8) • (7)-^20.88 KPa/psf 
(9) -1(6) + 12 Inyft.) + k 
(10)-(9)^20.88 KPa/psf 
12/30/93 



TABLE 1.1-7 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

P0ND8S 
BORE HOLE 7 
COORDINATES E-5 
FIELD TESTING NOVEMBER 17,1993 
TESTED BY C. WINKLER & T. SMITH 

VANE SIZE 
Diameter flnchee) 
Height flnchee) 
k(cu.ft.) 

SMALL 
2.0 
6.0 

2.42E-02 

MEDIUM 
2.9 
8.5 

7.11E-02 

LARGE 
6.5 

12.0 
S.44E-01 

DEPTH 
(ft) 

0.50 
1.50 
2.50 
3.50 
4.25 
4.33 

*-Correo 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medkim 
Small 

tedremoM 

(1) (2) 
INITIAL 

VANE+ROD 
1 fln-lbs) 

17 
56 
70 

145 
205 
130 

ed torque les 

REMOLDED 
VANE+ROD 

fln-lbs) 

6 
7 

10 
10 
46 
30 

8 than or equa 

FIELD DATA 
(3) (4) (5) 

INITIAL 
ROD 

fln-lbs) 

3 
3 
6 
4 

10 
10 

to zero. 

REMOLDED 
ROD 

fln-lbs) 

0 
1 
2 
3 
3 
3 

INITIAL 
VANE 
fln^bs) 

14 
53 
64 

141 
195 
120 

(6) 
REMOLDED 

VANE 
fln-lbs) 

6 
6 
8 
7 

431 
27 

1 SHEAR STRENGTH 1 
(7) (8) (9) (10) 1 

INITIAL 
(DSft 

16 
62 
75 

165 
229 
413 

INITIAL 
(kPa) 

0.8 
3.0 
3.6 
7.9 

. 10.9 
19.8 

REMOLDED 
(PSft 

7 
7 

10 
9 

50 
92 

REMOLDED 
0(Pa) 

0.3 
0.3 
0.5 
0.4 
2.4 
4.4 

(5)-(1)-(3) 
(6)-C2)-(4) 
(7)-[(5) + 12lnyft.l + k 
(8)-(7)+ 20.88 KPa/psf 
(9)-[(6) + 12ln7ft.] + k 
(10)-(9)+ 20.88 KPa/psf 
12/30/83 



TABLE 1.2-1 
POND 8S SAMPLING DATA 
FMC POCATELLO 
PROJECT NO. 938858 

SAMPLED BY: C. WINKLER, T. SMITH 
AND R. TROTTIER 

DATE 

16NOV93 
16NOV93 
16NOV93 
16NOV93 

19NOV93 
19NOV93 
19NOV93 
19NOV93 
19NOV93 

20NOV93 
20NOV93 
20NOV93 
20NOV93 
20NOV93 
20NOV93 
20NOV93 

BORE 
HOLE 

LOCATION 

BH-3 
BH-3 
BH-3 
BH-3 

BH-1A 
BH-1A 
BH-1A 
BH-1A 
BH-1A 

BH-6 
BH-6 
BH-6 
BH^ 
BH-6 
BH-6 
BH-6 

FIELD DATA 

1 1 1 • 1 m i — • 
1 

SAMPLER 
TYPE 

PISTON 
PISTON 
PISTON 
PISTON 

GUN 
GUN 
GUN 

PISTON 
PISTON 

GUN 
GUN 
GUN 

PISTON 
PISTON 
PISTON 
PISTON 

SAMPLE 
NUMBER 

3/1 
3/2 
3/3 
3/4 

1A/1 
1A/2 
1A/3 
1A/4 
1A/5 

6/1 
6/2 
6/3 
6/4 
6/5 
6/6 
6/7 

DEPTH 
BELOW 
WATER 

(feet) 

6 
8 
9 

10.6 

7.7 
8.7 

10.7 
13.7 
16.7 

7.7 
8.7 

10.7 
13.7 
16.7 
19.7 
20.9 

DEPTH 
BELOW 

MUD LINE 
(feet) 

0 
2 
3 

4.5 

0 
1 
3 
6 
9 

0 
1 
3 
6 
9 

12 
13.2 

TOTAL 
UNIT 

WEIGHT 
(g/cm3) 

1.19 
1.49 
1.49 
1.31 

1.25 
1.28 
1.27 
1.32 
1.38 

1.22 
1.08 
1.48 
1.42 
1.49 
1.43 
1.43 

LABORATORY DATA 

TOTAL 
UNIT 

WEIGHT 
(pcf) 

743 
93.0 
93.0 
81.8 

78.0 
79.9 
79.3 
82.4 
86.2 

76.2 
67.4 
92.4 
88.7 
93.0 
89.3 
89.3 

SOLIDS 
CONTENT 

(%) 

17.4 
22.9 
19.1 
17.1 

19.9 
20.8 
18.8 
44.5 
45.1 

21.3 
14.8 
33.8 
42.4 
45.8 
41.0 
44.8 

MOISTURE 
CONTENT 

(%) 

169 
56 
57 
48 

274 
268 
240 
121 
121 

285 
420 
118 
133 
121 
107 
89 

01/03/94 File: 8SSAM.WQ1 



TABLE 1.3-1 
PONDSS 
PORE PRESSURE DATA 
FMC POCATELLO 
PROJECT NO. 838856 

PORE PRESSURE CALIBRATION (}ATA 

PROBE DESIGNATION 

2 (NEW) 
1(0LD) 

fo 
(Hz) 
1794.5 
1824.0 

A 
(B«») 
•6.5e8eE-03 
'«.8780E-03 

B 
(B«») 
-1.7681E-06 
-1.6732E-06 

CaUbration 
Temparalure 

(C) 
15.0 
15.0 

Tamperaturs 
SwMMvity 

(Hz/C) 
0.7 
0.6 

TEST 
NUMBER 

r 
2 
3 
4 
5 
6 
7 

s-
0 -
10-

BORE 
HOLE 

NUMBER 

BH3 
BH3 
BH3 
BH3 
BH1A 
BH1A 
BH1A 
BH1A 
BH6 
BH6 

PROBE 
NUMBER 

2 
2 
2 
2 
2 
2 
2 
2 
2 
1 

FIELD DATA 

TOP OF MUD 
TEMPERATURE 

(DMieMC) 

3 

2 
2 

DEPTH BELOW 
WATER 
(Fart) 

6.5 
7.5 
10 
13 

6.7 
107 
137 
16.7 
18.1 
261 

DEPTH BELOW 
MUD 
(FtH) 

0 
1 

3.5 
6.5 

1 
3 
6 
8 

12 
18 

STABILIZED 
FREQUENCY 

(Hz) 

1756.7 
1752.5 
1748.7 
1738.0 
1743.7 
1732.6 
1718.2 
1723.6 
1754.0 
1853.2 

ELAPSED 
TIME 

(Minutes) 

7 
13 
15 
29 
12 
25 
40 
65 

275 
275 

CALCULATED VALUES 

CORRECTED 
FREQUENCY 

(Hz) 

1786.1 
1786.2 
1766.2 
1786.2 
1786.8 
178G.8 
1786.8 
1786.8 
1785.4 
1816.2 

CALCULATED 
PRESSURE 

( B w ) 

0.1816 
0.2322 
0.2503 
0.3168 
0.2786 
03508 
0.4423 
0.4081 
0.2045 

.0.2608 

CALCULATED 
PRESSURE 

(Pert) 

6.41 
777 
8.37 

10.67 
8.36 

11.74 
14.60 
13.65 
6.64 

-8.72 
• Not«quli>nrtad 
* • Sutpwt wronMus data due to ooU or low baltaiy votage Fie: PORE8S. 



Table 1.4-1 

Pond 8S - Nuclear Density Data 

Date: 11/17/93 
Time: 13:45 
Location: Pond 8S. BH3 
Units: PCF, Counts = 64 sec. 

Depth 
fLBML 

0 
1 
2 

3* 
4 
5 
6 

+ 1 -
+ 3 -

Density 
Counts 

8483 
8361 
7007 
6879 
6793 
6684 
6902 
8643 
8711 

Moisture 
Counts 

1170 
1302 
664 
617 
578 
552 
644 
1704 
1695 

Laboratory 
Measured 
% Solids 

17.41 

22.88 
19.07 

Laboratory 
Measured 

% Moisture 

169 

56 
57 

Laboratory 1 
Measured 
Wet Den. 

74.29 

93.02 
93.02 

BML - "Beiow Mud Line", from bottom of probe 
* - 256 second test count 
•* - Test depth ABOVE mud line 

Date: 11/19/93 
Time: 10:40 
Location: Pond 8S, BH1A 
Units: PCF, Counts = 64 sec. 

Depth 
fLBML 

0 
-1 
-2 
-3 
-6 
-9 

Density 
Counts 

6912 
6995 
6555 
5290 
6891 
6863 

Moisture 
Counts 

725 
721 
675 
535 

1 614 
599 

Laboratory 
Measured 
% Solids 

19.91 
20.83 

18.81 
44.46 
45.10 

Laboratory 
Measured ' 
% Moisture 

274 
268 

240 
121 
121 

Laboratory 1 
Measured 
Wet Den. 

78.03 
79.91 

79.28 
82.40 

i 86.15 

BML - "Below Mud Line", from bottom of probe 



Table 1.4-1 

Pond SS - Nuclear Density Data 

Date: 11/20/93 
Time: 16:30 
Location: Pond 8S. BH6 
Units: PCF. Counts = 64 sec. 

Depth 
ft. BML 

0 
-1 
-3 
-6 
-9 

Density 
Counts 

7115 
7007 
6917 
7001 
6919 

Moisture 
Counts 

750 
604 
682 
549 
665 

Laboratory 
Measured 
% Solids 

21.29 
14.75 
33.75 
42.44 
45.78 

Laboratory 
Measured 

% Moisture 

285 
420 
118 
133 
121 

Laboratory 
Measured 
Wet Den. 

76.16 
67.42 
92.39 
88.65 
93.02 

BML = "Below Mud Line", from bottom of probe 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S -Summary of Data 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S -Bore Hole 1A 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S - Bore Hole 2 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S - Bore Hole 3 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S - Bore Hole 4 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S - Bore Hole SA 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S - Bore Hole 6 
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Vane Shear Strength Vs. Depth 
FMC Pond 8S - Bore Hole 7 
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Pore Pressure Dissipation 
I FMC Pond 8S - Bore Hole IA - 8.7 Ft. 
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Pore Pressure Dissipation 
FMC Pond 8S - Bore Hole IA -10.7 Ft. 
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Pore Pressure Dissipation 
FMC Pond 8S - Bore Hole IA -13.7 Ft. 

19 -

i l 7 -
(A 
CO 

r?16 -
a> 

£ l 5 -

14 ' 
13 -

• • 
" • ' 

• 

4 ^ 

I I 
1 

1 i i 
_ 1 

• 

• 

' - - • 

10 20 
Time, minutes 

30 40 

FIGURE 1.3-3 



Pore Pressure Dissipation 
FMC Pond 88 - Bore Hole IA -16.7 Ft. 
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Pore Pressure Dissipation 
FMC Pond 88 - Bore Hole 3 - 6.5 Ft. 
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Pore Pressure Dissipation 
FMC Pond 88 - Bore Hole 3 - 7.5 Ft. 
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Pore Pressure Dissipation 
FMC Pond 88 - Bore Hole 3 -10 Ft. 
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Pore Pressure Dissipation 
FMC Pond 88 - Bore Hole 3 -13 Ft. 
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Pore Pressure Dissipation 
FMC Pond 88 - Bore Hole 6 -19.1 Ft. 

ou 1 
1 

OK. 
4CD -

I 
£20 -
3 
CO 
CO 

£ 
Q. i c " • 1 0 -
£ o a. 

in -
l U 

5 -

• 
1 

• 

• 
• 

* 

• 
• 

• 
• 
• 

• 
• P • T • " • 

• i 

• • 

50 100 150 
Time, minutes 

200 250 300 

FIGURE 1.3-9 



Density Count Rate Vs. Wet Density 
FMC Pond 8S 
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Moisture Count Rate Vs. % Moisture 
FMC Pond 8S 
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2.0 POND 15S SAMPUNG AND TESTING 

On November 15. 1993, BCI mobilized e two-man field sampling and testing 
crew from Lakeland, Florida to Pocatello, Idaho. BCI personnel attended a site-specific 
hazard and safety training orientation provided by FMC. All work was completed in 
accordance with FMC safety policies and the task-specific Health and Safety Plans for 
the closure activities. 

The field work was completed from a pontoon barge on the water surface of 
Pond 15S. Typical values for water depth to the top of the sludge were one to two 
feet. FMC provided a field office, the barge, and the personnel to move the barge 
within the pond. Bechtel provided a geotechnical engineer to direc:t the investigation 
and a site health and safety officer. The test locations within Pond 15S and the tests 
completed at each location were selected by Bechtel's on-site engineer. The locations 
of all field tests are shown on Figure 2.0-1. Table 2.0-1 summarizes the work 
schedule and testing completed on Pond 15S. Appendix B includes field reports for 
work completed on Pond 15S. 

Field testing of the pond sludge included vane shear testing, pore pressure 
measurements, and in-situ density and nrtoisture testing. The test methods were 
selected to obtain data required to characterize physical properties of the sludge. 
Vane shear testing was completed to determine the in-situ and remolded shear 
strength of the sludge. Pore pressure data was gathered to obtain information 
regarding the consolidation characteristics of the sludge. Density and moisture 
content were determined using a nuclear density probe. 

2.1 Pond 15S Vane Shear Testing 

Shear strength was determined at sample locations BH-1. BH-2, BH-3, BH-4, 
and BH-5 (Figure 2.0-1). Shear strength testing was completed with a modified 
torque wrench system and field vane/rod combinations capable of testing very soft 
to firm soils. Two different sized vanes were used to accurately test the range of soil 
strengths encountered. Each vane consisted of four blades at 90 degree angles. 
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The hand-operated vane was pushed to the desired test depth, after which the 
wrench was slowly turned clockwise until the sludge failed. The peak torque in inch 
pounds was recorded along with the test depth and the vane size. Next, the vane 
was turned 360 degrees five times, the torque wrench reset to zero, and the 
procedure repeated to determine the remolded torque. The vane was pushed to the 
next test depth and the procedure repeated until resistance to penetration precluded 
the advancement of the vane further. The process was repeated at each test depth 
using only the rod without a vane to determine rod-only values. 

Two different sized vanes were utilized for varying shear strengths. For very 
soft sludge, a large vane was used; a medium sized vane was used for soft sludge. 
Listed below are the dimensions of the vanes used to test the sludge in Pond 15S. 

Vane Desiflnation 

Medium 

Large 

vgne Height 
(inches) 

8.5 

12.0 

Vane Diameter 
(inches) 

2.9 

6.5 

k 

(fr») 

0.07107 

0.54409 

A computer spreadsheet was used to reduce the data based on the applied 

torque and the size of the vane. The shear strength of the sludge was calculated 

using the following formula as found in ASTM D2573 (Appendix C). 

S = T -I- k 

where: S = the shear strength of the sludge in pounds per square foot (psf) 

T s the applied torque in inch-pounds 
k « a constant dependent on the size of the vane In cubic feet 
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The constant k(ft^) was determined using the following formula as found in 
ASTM D2573: 

k = (/r/1728) X {D^»12) x H -I- (D/3H)1 

where: D = the diameter of the vane in inches 

H = the height of the vane in inches 

Shear strength profiles in Pond 15S extend to depths that range from 12 feet 
to 16 feet below the mud line. Vane shear testing was terminated when impenetrable 
material was encountered. For each shear strength profile, initial and remolded shear 
strengths were determined with depth on one to three foot intervals. The accuracy 
of the test results are primarily dependent on the accuracy of the torque wrench. The 
torque wrench used has an accuracy of 2.5 inch pounds which corresponds to a shear 
strength of approximately 3.0 psf for the medium and 0.5 psf for the large vane 
respectively. Vane shear testing was terminated when impenetrable material was 
encountered. 

Tables 2.1-1 through 2.1-5 include vane shear data for Pond 15S. Peak 
strength values range from 0 to 40 psf, values which are typical of very soft to soft 
soils. The remolded strength data range from about 0 to 90 psf. Figures 2.1-1 
through 2.1-6 include plots of shear strength versus depth for bore hole locations in 
Pond 15S. 

Pond sludge peak strength values were generally very low (<40 psf) and 
typically increased slightly downward. Measurements reflecting reduced peak 
strength values with depth occurred when the same size vane was used (BH1, six and 
twelve feet below mud line) and when deeper measurements were made with the 
medium vane (BH4, six feet below the mud line). The variable strength values reflect 
the heterogeneous nature of the pond sludge deposit. 

2.2 Pond 15S Piston Tube Sampling 

Piston tube sampling techniques were used at three locations in Pond 15S. The 
piston tube samplers were operated by manually pushing the sampler into the sludge 
to a specified depth and holding the piston stationary while advancing the sampling 
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tube. Two types of piston tube samplers were used to collect samples of Pond 15S 

sludge. The first, a gun-type sampler, has a small orifice at the bottom through which 

the sample enters the piston. The orifice (about 3/8 inch in diameter) allows very soft 

sludge to be sampled. Use of this sampler resulted in increased sample recovery in 

the near-surface sludge. This type sampler was used at location BH-5. 

A more traditional, cylindrical piston tube sampler was used to sample sludge 
at BH-4. A locking mechanism on the cylindrical sampler prevents sludge from 
displacing the piston as it is advanced to the sample depth. 

At each location, sampling was generally completed within one foot of the top 
of the mud line and at three-foot intervals thereafter. Upon retraction, samples were 
immediately extruded into labeled glass jars, the lid was screwed on, the jar was 
rinsed, and the jar was placed under water in a cooler. It was necessary to store the 
samples under water because of their flammable nature on contact with air. The 
recovered sample was not undisturbed, but because each sample is saturated, the 
laboratory calculated total unit weight should provide an indication of the in-situ 
density. By taking a series of samples at various depths at the same location, a 
vertical profile of unit weight and solids content is determined. 

The maximum sampling depth that can be obtained with the hand-operated 

piston tube sampler is a function of solids content (typical maximum of about 60 

percent, which corresponds to a wet unit weight of 100 pounds per cubic foot). 

Piston sampling in Pond 15S reached a maximum depth of about 15 feet below the 

mud line. 

Table 2.2-1 includes the field data for the piston tube sampling completed by 

BCI. The total unit weight, percent solids content, and percent moisture content data 

were provided by Bechtel based on laboratory analyses completed by FMC (Table 2.2-

1). 
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2.3 Pond 15S Pore Pressure Measurements 

Pore pressure measurements were made at two locations in Pond 15S. The 

measurements were completed using a GEONOR nfx>del 600 vibrating-wire pore 

pressure probe and a model P-520H digital vibrating wire gauge indicator. The probe 

is calibrated when manufactured and does not require further calibration by the user; 

however, the probe was checked after shipment to the job site in a swimming pool 

for verification of manufacturer's calibration. 

The basic operational principle of the. gage is as follows: the frequency at 
which a stretched wire vibrates is dependent on the amount of tension in the wire. 
As the tension in the wire is relaxed, the frequency that the wire vibrates decreases. 
The vibrating wire probe used for this field investigation operates according to this 
basic principle. A pre-tensioned wire located in the probe is attached to a circular 
membrane on one side, and the housing of the probe on the other. As pressure is 
applied to the membrane, the tension in the wire is relaxed and the frequency 
decreases. If the pressure on the membrane decreases, the tension in the wire and 
the resulting frequency increases. A diagram of the pore pressure configuration and 
calibration data for the pore pressure probe utilized in Pond 15S are included in 
Appendix D. 

Pore pressure is calculated in accordance with the formula provided by the 
manufacturer as shown below: 

P = A(f - f J -I- B(f - f J * 

Where P - Applied toad on the transducer in bars 
f » output frequency from transducer measured in Hz 
f» s output frequency from transducer with no load in Hz 
A & B are constants which vary for each instrument 

The probe is capable of measuring pressures from 0 to 2 Bars and can operate 

in temperatures from -20 to + 60 degrees Celsius. The accuracy of the probe is less 

than one percent of the frequency measured which corresponds to approximately one-

half inch. 
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Prior to taking measurements in the field, the porous stone and tip assembly of 
the pore pressure.probe must be deaired. The procedure used for deairing the 
assembly was to boil it for ten minutes, allow it to cool, insert it in a rubber membrane 
(under water), and transport it to the barge in a small container of water. Prior to 
inserting the probe into the pond, the porous stone and tip assembly was attached to 
the probe housing utilizing a large drum of water to keep the assembly saturated. 
Next, the entire probe assembly was placed into a closed-end, PVC pipe filled with 
water to enable the probe to be placed in the pond. Once the probe was placed in the 
pond, the PVC pipe was rerrioved. 

The device was advanced by manually pushing the probe to the desired depth 
and allowing the pore pressure generated from inserting the probe in the sludge to 
dissipate. Once the pressure appeared to reach equilibrium, the oscillating frequency 
of the vibrating wire was recorded, the probe was pushed to the next depth, and the 
procedure was repeated. 

Equilibrium decay time at each depth interval typically ranged from about 
twenty minutes to several hours at various depths within the sludge profile. Because 
the sludge behaves in accordance with the theory of finite strain consolidation, where 
both consolidation and permeability characteristics change significantly with changes 
in void ratio, the time for the pore pressure to reach equilibrium depended on the 
amount of excess pore pressure developed during the probe advancement and the 
permeability of the sludge at the pore pressure sensor location. 

Test results for the measurement completed at BH-6 are shown in Table 2.3-1 
along with the depth of the measurement below the water surface and mud line. The 
hydrostatic pore pressure is equal to the depth below the water surface at the test 
depth. The probe location is correlated to sampling locations as indicated in Table 
2.0-1. The dissipation curve for the pore pressure results are graphically presented 
in Figure 2.3-1. 

Test results for the measurement completed at BH-2 are not included in Table 
2.3-1 because no reasonable data were obtained. This was most likely due to 
extreme cold, low batter voltage, and/or insufficient equilibration time. 
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2.4 Pond 15S Nuclear Densitv Measurements 

Bulk density and moisture content measurements were made using a Campbell 
Pacific Nuclear (CPN) Model 501 DepthProbe. The unit consists of a sealed probe 
containing a gamma ray source (Cesium 137) and gamma detector for density 
measurements, and a neutron source (Americium 241) and thermal neutron detector 
for moisture determinations. The probe is connected via cable to an electronic data 
display and data logger unit. 

The density channel of the DepthProbe consists of a gamma source and gamma 
detector separated by a shield to minimize direct contact with the detector. Gamma 
rays interact with rr^tter in two ways: by compton scattering and photoelectric 
absorption. In low density materials (< 90 pcf) scattering effects dominate, resulting 
in an increase in detected counts with increasing density, in higher density materials 
(> 90 pcf) absorption effects dominate and detected counts decrease with increasing 
density. 

The moisture channel consists of a source of fast (or high energy) neutrons and 
a detector of slow (or thermal) neutrons. The fast neutrons lose energy through 
interaction with matter, reducing their energy to the thermal level. Hydrogen is 
extremely effective in slowing down the fast (high energy) neutrons in comparison 
with other elements. Thus the number of detected slow neutrons is generally 
proportional to the amount of hydrogen (and water) in soil matter. The presence of 
other elements such as chlorine and boron can affect the slow neutron count since 
they absorb thermal neutrons. 

The CPN DepthProbe is supplied with several factory calibrations based on 

standards of tow, medium, and high density concrete aggregates. The instrument can 

also be calibrated in the field against known soil densities and moisture contents. 

Density and moisture depth profile measurements were made at two locations 
in Pond 15S (Table 2.0-1). For calibration purposes, sludge samples were collected 
for laboratory analysis of bulk density and moisture content at all of the nuclear 
density measurement points. Field procedures consisted of lowering the probe into 
a sealed, 2" PVC well casing that had been driven into the sludge. At the specified 
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depth, readings of density count rate, moisture count rate, and machine calculated 
values (based on factory calibrations) of wet density, dry density, and moisture 
content were recorded. A count interval of 64 seconds was used for all of the 
measurements in Pond 15S. 

Results for density count rates and moisture count rates along with 
corresponding laboratory measured values for wet density and solids content for Pond 
15S are tabulated in Table 2.4-1. As shown, laboratory measured density values 
ranged from 78 to 90 pcf. Laboratory measured solids content ranged from 25 to 51 
percent. FMC personnel, who completed the laboratory testing, are of the opinion 
that the solids content values are unrepresentatively low. During the drying phase of 
the procedure, combustible solids contained in the pond sludge were burnt off, and 
were not therefore included when solids content was determined. 

During field data collection, results calculated using the machine factory 
calibrations were shown to be erroneous. Machine calculated values for wet density, 
dry density, and moisture content are not therefore provided. Rgures 2.4-1 and 2.4-2 
are plots of density count rates versus laboratory measured wet density and moisture 
count rates versus laboratory measured moisture content. As shown, there is no 
discemable relationship between the laboratory measured density and moisture 
content values and detected count rates. Reasons for this lack of correlation may 
include the following: 

1) Interference from gamma radiation sources in the sludge 
may have affected measured density count rates. 
Relatively high radionuclide levels in the sludge indtoate this 
is a possibility. 

2) Neutrons may have been absorbed by possible chtorine and 
bromide containing compounds in the sludge, whtoh would 
have reduced measured moisture count rates. 

3) Laboratory measurements of solids content are 

unrepresentatively low due to the drying procedure used in 

the FMC laboratory. 
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POND 15S TABLES 



• 

TABLE 2.0-1 
FMC POCATELLO 

POND 15S WORK SUMMARY 

DATE 

11/21/93 

11/21/93 

11/23/93 

11/21/93 

11/22/93 

11/22/93 

11/23/93 

POND 
NUMBER 

153 

15S 

15S 

153 

153 

153 

153 

BOREHOLE 
NUMBER 

BH1 

BH2 

BH2 

BH3 

BH4 

BH5 

BH6 

VANE 
SHEAR TESTING 

SIZE 

MED 

LARGE 

— 

LARGE 

LARGE 
MED 

LARGE 

... 

NUMBER OF 
TESTS 

10 

10 

— 

10 

4 
6 

6 

... 

PISTON 
TUBE SAMPUNG 

SAMPLER 
TYPE 

... 

... 

— 

— 

PISTON 

GUN 

— 

NUMBER OF 
SAMPLES 

— 

... 

_ 

— 

7 

6 

_. 

PORE 
PRESSURE PROBE 

PROBE 
NUMBER 

... 

.~ 

2 

._ 

-_ 

... 

2 

NUMBER OF 
1ESTS 

... 

... 

1 

— 

._ 

... 

1 

NUCLEAR 
DENSmr 
TESTING 

(NUMBER OF 
TESTSI 1 

— fl 

... 

... 

6 

5 

-

T:\ACTIVE\838858\88B«TAB.2 



TABLE 2.1-1 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 158 
BORE HOLE 1 
FIELD TESTING NOVEMBER 21.1993 
TESTED BY T. SMITH & R. TROTTIER 

VANE SIZE 
Oiameter (Inches) 
Height (Inches) 
k (cu. A.) 

SMALL MEDIUM LARGE 
2.0 2.9 6.5 
6.0 8.5 12.0 

2.42E.02 7.11E-02 5.44E-01 

DEPTH 
(fl) 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
9.0 

12.0 
14.0 

VANE 
SIZE 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 

(1) (2) 
INITIAL 

y/ANE+ROD 
(in-lbs) 

0 
0 

30 
1 
9 

13 
11 
19 
18 
25 

REMOLDED 
VANE+ROD 

(In-lbs) 

0 
0 
1 
0 
1 
1 
1 
2 
3 
2 

FIELD DATA 
(3) 

INITIAL 
ROD 

(in-lbs) 

0.0 
0.0 
0.0 
0.0 
O.S 
0.0 
0.0 
0.5 
0.5 
1.0 

(4) (5) 
REMOLDED 

ROD 
(in-lbs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

INITIAL 
VANE 
(In-lbs) 

0.0 
0.0 

30.0 
1.0 
8.5 

13.0 
11.0 
18.5 
17.5 
24.0 

(6) 
REMOLDED 

VANE 
(in-lbs) 

0 
0 
1 
0 
1 
1 
1 
2 
3 
2 

INITI/\L 
(psf) 

0 
0 

35 
1 

10 
15 
13 
22 
21 
28 

SHEAR STRENGTH 

INITIAL 
(kPa) 

0.0 
0.0 
17 
0.1 
0.5 
0.7 
0.6 
1.0 
1.0 
1.3 

REMOLDED 
(psf) 

0 
0 
1 
0 
1 
1 
1 
2 
4 
2 

REMOLDED 
(kPa) 

0.0 
0.0 
0.1 
0.0 
0.1 
0.1 
0.1 
0.1 
0.2 
0.1 

(5)«(1)-(3) 
(6)-(2)-(4) 
(7) -1(5) • 12 ln./n.J • k 
(8) > (7) -̂  20.88 KPa/psf 
(9) > [(6) * 12 in./n.l -•• k 
(10)«(9)-^20.88 KPa/psf 
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TABLE 2.1-2 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 15S 
BORE HOLE 2 
FIELD TESTING NOVEMBER 21,1993 
TESTED BY T. SMITH & R. TROTTIER 

VANE SIZE 
Diameter (Inches) 
Height Onehes) 
k(cu.n.) 

SMALL 
2.0 
6.0 

2.42E.02 

MEDIUM 
2.9 
8.5 

7.11E-02 

LARGE 
6.5 

12.0 
5.44E-01 

DEPTH 
(ft) 

0.0 
1.0 
2.0 
3.0 
5.0 
6.0 
9.0 

12.0 
14.0 

1 16.0 

VANE 
SIZE 

Large 
Large 
Large 
Large 
Large 
Large 
Large 1 
Large 
Large 
Large 

(1) (2) 
INITIAL 

y/<NE+ROD 
(In-lbs) 

40 
54 

109 
75 
85 

102 
157 
179 
210 
266 

REMOLDED 
VANE+ROD 

(in-lbs) 

3 
14 
10 
12 
17 
11 
15 
29 
27 
25 

FIELD DATA 
(3) (4) 

INITIAL 
ROD 

(In-lbs) 

0.0 
0.0 
0.0 
0.0 
0.5 
1.0 
3.0 
3.0 
3.0 
4.0 

REMOLDED 
ROD 

(in-lbs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.5 
1.0 
2.0 

(5) 
INITIAL 
VANE 
(In-lbs) 

40.0 
54.0 

109.0 
75.0 
84.5 

101.0 
154.0 
176.0 
207.0 
262.0 

(6) 
REMOLDED 

VANE 
(in-lbs) 

3.0 
14.0 
10.0 
12.0 
17.0 
11.0 
14.0 
28.5 
26.0 
23.01 

INITIAL 
(psf) 

6 
8 

17 
11. 
13 
15 
24 
27 
32 
40 

SHEAR STRENGTH 

INITIAL 
(kPa) 

0.3 
0.4 
0.8 
0.6 
0.6 
0.7 
1.1 
1.3 
1.5 
1.9 

REMOLDED 
(psf) 

0 
2 
2 
2 
3 
2 
2 
4 
4 
4 

REMOLDED 
(kPa) 

0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
O.2I 

(5)-(1)-(3) 
(6)»(2)-(4) 
(7)»[(5) • 12 ln./n.l • k 
(8) - (7) * 20.88 KPa/psf 
(9) = ((6) * 12 ln./ft.l • k 
(10) ' (9) -•- 20.88 KPa/psf 
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TABLE 2.1-3 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 158 
BOREHOLES 
FIELD TESTING NOVEMBER 21,1993 
TESTED BY T. SMITH & R. TROTTIER 

VANE SIZE 
Diameter (inches) 
Height Onehes) 
k (cu. ft.) 

SMALL 
2.0 
6.0 

0.0242407 

MEDIUM 
2.9 
8.5 

0.0710667 

LARGE 
6.5 

12.0 
0.5440897 

DEPTH 
(m 

0.0 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
9.0 

12.0 
13.0 

VANE 
SIZE 

Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 

(1) (2) 
INITIAL 

VANE+ROD 
(in-lbs) 

24 
44 

! 75 
68 
86 
82 

116 
161 
198 
206 

REMOLDED 
VANE+ROD 

(In-lbs) 

3 
5 
5 

11 
10 
14 
14 
14 
22 
33 

FIELD OATA 
(3) (4) IS) 

INITIAL 
ROD 

fln-lbs) 

0 
0 
0 
0 
0 
1 
2 
1 
3 
1 

REMOLDED 
ROD 

fln-lbs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

INITIAL 
VANE 
fln-lbs) 

24 
44 
75 
68 
86 
81 

114 
160 
195 
205 

(6) 
REMOLDED 

VANE 
fln-lbs) 

3 
5 
5 

11 
10 
14 
14 
14 
22 
33 

INITIAL 
(psf) 

4 
7 

1 11 
10 
13 
12 
17 
25 
30 
31 

SHEAR STRENGTH 

INITIAL 
(kPa) 

0.2 
0.3 
0.6 
0.5 
0.6 
0.6 
0.8 
1.2 
1.4 
1.5 

REMOLDED 
(psO 

0 
1 
1 
2 
2 
2 
2 
2 
3 
5 

REMOLDED 
0<Pa) 

0.0 
0.0 
0.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 

(5)-(1)-(3) 
(6)-(2)-(4) 
(7)»1(5) • 12 ln./n.] • k 
(8)«(7)+ 20.88 KPa/psf 
(9)»[(6) + 12ln./ft.l + k 
(10) = (9)-^20.88 KPa/psf 
12/30/93 



TABLE 2.1-4 
VANE SHEAR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 158 
BORE HOLE 4 
FIELD TESTING NOVEMBER 22.1993 
TESTED BY T. SMITH & R. TROTTIER 

VANE SIZE 
Diameter flnches) 
Height (inches) 
k(cu.ft.) 

SMALL 
2.0 
6.0 

0.0242407 

MEDIUM 
2.9 
8.5 

0.0710667 

LARGE 
6.5 

12.0 
0.5440897 

DEPTH 
(fl) 

0.0 
1.0 
2.0 
3.0 
6.0 
9.0 

12.0 
13.0 
14.0 
15.0 

VANE 
SIZE 

Large 
Large 
Large 
Large 

Medium 
Medium 
Medium 
Medium 
Medium 
Medium 

(1) (2) 
INITIAL 

y/ANE+ROD 
(in-lbs) 

105 
96 

116 
252 

13 
31 
24 
24 
28 
29 

REMOLDED 
VANE+ROD 

fln-lbs) 

3 
14 
25 
12 
4 
3 
3 
8 
8 
8 

FIELD DATA 
(3) (4) (5) 

INITIAL 
ROD 

fln-lbs) 

0 
0 
1 
0 
1 
0 
4 
3 
1 
4 

REMOLDED 
ROD 

fln-lbs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

INITIAL 
VANE 
fln-lbs) 

105 
96 

115 
252 

12 
31 
20 
21 
27 
25 

(6) 
REMOLDED 

VANE 
fln-lbs) 

3 
14 
25 
12 
4 
3 
3 
8 
8 
6 

INITIAL 
(psf) 

16 
15 
18 
39 
14 
36 
23 
25 
32 
29 

SHEAR STRENGTH 

INITIAL 
(kPa) 

0.8 
0.7 
0.8 
1.8 
0.7 
1.7 
1.1 
1.2 
1.5 
1.4 

REMOLDED 
(psO 

0 
2 
4 
2 
5 
4 
4 
9 
9 
7 

REMOLDED 
(kPa) 

0.0 
0.1 
0.2 
0.1 
0.2 
0.2 
0.2 
0.4 
0.4 
0.3 

(5) . ( l ) - (3 ) 
(6)-(2).(4) 
(7)»1(5) • 12 InTft.l • k 
(8) > (7) -̂  20.88 KPa/psf 
(9) -1(6) • 12 ln./n.J • k 
(10) > (9) •>• 20.88 KPa/psf 
12/30/93 



TABLE 2.1-5 
VANE SHE/KR DATA 
FMC POCATELLO 
PROJECT NO. 938858 

POND 158 
BORE HOLE 5 
FIELD TESTING NOVEMBER 22,1993 
TESTED BY T. SMITH & R. TROTTIER 

VANE SIZE 
Diameter (inches) 
Height flnches) 
k(cu.ft.) 

SMALL 
2.0 
6.0 

0.0242407 

MEDIUM 
2.9 
8.5 

0.0710667 

LARGE 
6.5 

12.0 
0.5440897 

DEPTH 
(ft) 

0.0 
1.0 
3.0 
6.0 
9.0 

12.0 

VANE 
SIZE 

Large 
Large 
Large 
Large 
Large 
Large 

(1) (2) 
INITIAL 

y/ANE+ROD 
fln-lbs) 

41 
56 

136 
149 
203 
215 

REMOLDED 
VANE+ROD 

fln-lbs) 

4 
13 
11 
21 
21 
29 

FIELD DATA 
(3) (4) (5) 

INH'IAL 
ROD 

fln-lbs) 

0 
0 
0 
1 
1 
3 

REMOLDED 
ROD 

fln-lbs) 

0 
0 
0 
0 
0 
1 

INITIAL 
VANE 
fln-lbs) 

41 
56 

136 
148 
202 
212 

(6) 
REMOLDED 

VANE 
fln-lbs) 

4 
13 
11 
21 
21 
28 

SHEAR STRENGTH 

INITIAL 
(psf) 

6 
9 

21 
23 
31 
32 

i 

INITIAL 
fltPa) 

0.3 
0.4 
1.0 
1.1 
1.5 
1.6 

REMOLDED 
(psO 

1 
2 
2 
3 
3 
4 

REMOLDED 
(kPa) 

0.0 
0.1 
0.1 
0.2 
0.2 
0.2 

(5)-(1)-(3) 
(6)-(2)-(4) 
(7)«((5) • 12 InTft.) • k 
(8) > (7) •» 20.88 KPa/psf 
(9)«K6)*12lnyft.] + k 
(10)« (9) * 20.88 KPa/psf 
12/30/93 



TABLE 2.2-1 
POND 15S SAMPLING OATA 
FMC POCATELLO 
PROJECT NO. 938858 SAMPLED BY: R. TROTTIER & T. SMIT 

DATE 

22NOV93 
22NOV93 
22NOV93 
22NOV93 
22NOV93 
22NOV93 
22NOV93 

22NOV93 
22NOV93 
22NOV93 
22NOV93 
22NOV93 
22NOV93 

BORE 
HOLE 

LOCATION 

BH-4 
BH-4 
BH-4 
BH-4 
BH-4 
BH-4 
BH-4 

BH-5 
BH-5 
BH-5 
BH-5 
BH-5 
BH-5 

SAMPLER 
TYPE 

PISTON 
PISTON 
PISTON 
PISTON 
PISTON 
PISTON 
PISTON 

GUN 
GUN 
GUN 
GUN 
GUN 
GUN 

SAMPLE 
NUMBER 

15S4-1 
15S4-2 
15S4-3 
15S4-4 
15S4-5 
15S4-6 
15S4-7 

15S5-1 
15S5-2 
15S6-3 
15S5-4 
15S5-5 
15S5-6 

FIELD DATA 

DEPTH 
BELOW 
WATER 

(feet) 

1.1 
2.1 
4 1 
7.1 

10.1 
13.1 
16.1 

1.8 
2.8 
4 8 
7.8 

10.8 
13.8 

DEPTH 
BELOW 

MUO LINE 
(feet) 

0 
1 
3 
6 
9 

12 
15 

0 
1 
3 
6 
9 

12 

TOTAL 
UNIT 

WEIGHT 
(g/cm3) 

1.35 
1.34 
1.30 
1.29 
1.25 
1.34 
1.29 

1.41 
1.42 
1.44 
1.45 
1.45 
1.43 

LABORATORY DATA 

TOTAL 
UNIT 

WEIGHT 
(pcf) 

84.3 
83.7 
81.2 
80.5 
78.0 
837 
80.5 

88.0 
88.7 
89.9 
90.5 
90.5 
89.3 

SOLIDS 
CONTENT 

(%) 

51.7 
35.6 
27.7 
28.7 
28.1 
38.6 
39.7 

25.8 
32.8 
32.6 
32.3 
32.3 
40.1 

MOISTURE 
CONTENT 

(%) 

21 
77 
75 

134 
132 
120 
124 

89 
130 
108 
116 
105 
110 

01/03/94 File: 15SS0L.WQ1 



TABLE 2.3-1 
P0ND15S 
PORE PRESSURE PROBE OATA 
FMC POCATELLO 
PROJECT NO. 938858 

PORE PRESSURE CALIBRATION DATA 

PROBE DESIGNATION 

2 (NEW) 

fo 
(Hz) 

1704.5 

A 
(Bara) 

-0.6686E-03 

B 
(Bar.) 

1.7681E-06 

Calibration 
Tamparatura 

(C) 

15.0 

Tamparatura 
Sansitivlty 

(Hz/C) 

0.7 

TEST 
NUMBER 

r 

BORE 
HOLE 

NUMBER 

BH6 

PROBE 
NUMBER 

2 

FIELD DATA 

TOP OF MUD 
TEMPERATURE 

(OaaraasC) 

0 

OEPTH BELOW 
WATER 
(Faat) 

4.8 

OEPTH BELOW 
MUD 
(Faat) 

3 

STABILIZED 
FREQUENCY 

(Hz) 

1784.8 

ELAPSED 
TIME 

(Minutas) 

21 

CALCULATED VALUES 

CORRECTED 
FREQUENCY 

(Hz) 

1784 

CALCULATED 
PRESSURE 

(Bars) 

0.1268 

CALCULATED 
PRESSURE 

(Faat) 

4.24 

'Note: Suspect erroneous data due to cold or low battery voltage 
File: PORE15S.WQ1 



Table 2.4-1 

Pond 15S - Nuclear Density Data 

Date: 11/22/93 
Time: 15:10 
Location: Pond 15S, BH4 
Units: PCF, Counts = 64 sec 

Depth 
ft. BML 

0 
-1 
-3 
-6 
-9 
-12 

Density 
Counts 

6891 
6955 
7037 
7274 
7248 
7057 

Moisture 
Counts 

1422 
556 
666 
588 
679 
723 

Laboratory 
Measured 
% Solids 

51.67 
35.57 
27.67 
28.74 
28.14 
38.61 

Laboratory 
Measured 
% Moisture 

21 
77 
75 
134 
132 
120 

Laboratory | 
Measured 
Wet Den. 

84.28 
83.65 
81.16 
80.53 
78.03 
83.65 

*BML = "Below Mud Line", from bottom of probe 

Date: 11/22/93 
Time: 14:15 
Location: Pond 15S. BH5 
Units: PCF. 

Depth 
ft. BML 

0 
-1 
-3 
-6 
-9 

Counts = 64 sec. 

Density 
Counts 

7107 
7191 
7075 
7153 
7003 

Moisture 
Counts 

722 
715 
598 
725 
675 

Latxdratory 
Measured 
% Solids 

25.77 
32.80 
32.63 
32.28 

, 32.31 

Laboratory 
Measured 
% Moisture 

89 
130 
108 
116 
105 

Laboratory 1 
Measured 
Wet Den. 

88.02 
88.65 
89.90 
90.52 
90.52 

*BML = "Below Mud Line", from bottom of pntoe 



POND 15S FIGURES 
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Vane Shear Strength Vs. Depth 
FMC Pond 15S - Summary of Data 
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Vane Shear Strength Vs. Depth 
FMC Pond 15S - Bore Hole 1 
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Vane Shear Strength Vs. Depth 
FMC Pond 15S - Bore Hole 2 
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Vane Shear Strength Vs. Depth 
FMC Pond 15S - Bore Hole 3 
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Vane Shear Strength Vs. Depth 
FMC Pond 15S - Bore Hole 4 
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Vane Shear Strength Vs. Depth 
FMC Pond 15S - Bore Hole 5 
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Pore Pressure Dissipation 
FMC Pond 15S - Bore Hole 6 - 4.8 Ft. 
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Density Count Rate Vs. Wet Density 
FMC Pond 15S 
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Moisture Count Rate Vs. % Moisture 
FMC Pond 15S 
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APPENDIX A 

FIELD REPORTS, POND 8S 



FIELD REPORT 
IPROJECT ^ ^ 

BROMWELL ft CARR/£a INC 
P.O. Box 5467. Lakeland. FL 33807 

(813) 646-8591 

TO AUSOA) - ^ i ^S 

i n r r r JOB Nd: 

LOCATION- ^^ —T 

CONTRACTOft 
Beoirec ^0ji/, 

WEATHCR 

PRESENT AT SITE 

OWNER 

" " ^ TEMA.I 

8<LX- T.s^i'n*) C~ujiKi)cueA. 2Zr 

5/??/ft, ^/u^. - 3". £^ t£ THE FOLLOWING WAS NOTED: 

TVyg i?/^V /«/A5 S>^^^»ur />J S f t f ^ n TttfiaKtWa-j S U Z fLf̂ CO/̂ Ĵ Aî SAyJCe, 

MJ9 pnon^e-r^^f'pAJ^s. 
T / ^ t (.o6r ' 

'7,'30^ '̂'6O t^Aoe^ifif^*jrAfj^r/i^\/eL to ^AJC $ / ^ 
2'co - /<? 'OO ^ft f f f^ n^finfj/tj(r (S i f ^ c . 

(O<06 ' l 2 ' i O PavP i S Ĵ COAjA/AliSAnyĈ , Cf^K oJrzMU:^, Z€ui6uJ Skf^rf ftoGffiQf̂ S 

H$ /7-3O-/-30 le/AJCH 

I '30- T i o ?(ioietrpLMJ*jt>j(r he^-nf^i- u j / r ^ t j eecttrsL 

3 10'^'30 Ci^eccof f^c rcov^o^a 5>f^rr Bj^if^^r-

" '̂30 - ^- 30 TUfiti/̂ L iO 6fTkfC U J O : J ?K,cf71Fert^effinf- toiW IZithi f i c£^ 

f i u tjf tQuift^6JC ( OotJSvLr t^try %ppo&l ^^ fomfH^Jf, 
^•30'6 00 Oi/f ̂ vir^foH, eouiff̂ f̂ *̂  iitA\/ec. 

I ' t l \o0'%'^^0 f \ ^ ^ i J ( r LJifH BpckifeL 

g \oO " 10 'OO CALiSiLAlt 9Ut P € ^ U C fdaBl^S fu Ĵ cfTPL foot. 

/J6 ' Mto '$IUA6C^ 

njKL ^iLL/fii£. mu<:> - / / . 5 " 

C O : SIGNED. 



FIELD REPORT 

BROMWELL ft CARRIER, INC. 
P.O. Box 5467, Lakeland. FL 33807 

(813)646-8591 

DATE , - ; — — ~ 7 

jPFnnECT 

LOCATION 
. PoCArfuo.Xl> 
jCONTRAerOR 

TO ALl̂ iOtO :P)hJtS 

^ ^ C k ^ L ^A//}/Z^fJhfh/TAL 

?Ad5^ / OPZ, 
JOB NO.l 

^??F518 

WEATHER 

PRESENT AT SITE 

OWNER 

' t | M P 

THE FOLLOWING WAS N O T E D : 

MOBfUCAnoK) . Pa^g'PCfSSoCg: P e o 6 £ $ A/up ?t'!>1Dhi tue^ . 5fi^FciAJ6'. 

- r m i U>Cr' 

•t'Oo-n.-jD ; ^ g/ i^<^/^/ j g î̂  f̂ tf/g^ (¥Jî '5̂ ALC /%ogrs 

7'3d?- 7-'5Z) ^^Ag ^(k>ui(^gijr 4. mMPc ID S/7E 

7>sz)" //'3g P^Aig. f^j>ig^.Pte^u^£ Tip^.iMoBiuz£ fr^uiPiMeAjTioeAede 

'Ffitet\tffrE ?(itCfU$so<-C^Lo^ 
))','iO'Z'lO 9\)tt PfJB^tJiC î ^AOit/C'S € Pi^nff^-TyBg, SA f̂iî MJt̂  Q ^.H>3 

?'30' *̂ ''O0 V ^ f ^ ^ f eptJP Po l . 5 t ( f ^ f f ^0Hot>>S & H f M l t U ^ QiC^cPOKi 

MIL t^O^\rtyL\u(^ ^Qu \9 tA€^ 5liocjeo l-hc^ Pi^oieH^f^e, 6/^C^ufcS 

i^lOO^S'OO fK^9mo*yAC PlftoMiSTtCO^/tK. A T B.H.S 

^A/frOt.g r v P f f ^ j K f ^ ( ^ g.S ' / luP 9 € m . 

^',Ofi^^'.ot> H^TVAAJ 70 i M 3 ^ . TfcAvJiffC ^OoiPt^^T. VB f^ f i 

NB T-oo^toc f ^ ^ ^ u i r ujt-n^ e^ct^v^L 

°i '>oo' 10 ''00 i^ou\fMfiurfiMt^vft>^^c€ € / ^ g s^AC cueciC'Oor 

NB'- fjOi^6iUfSi^ H>X*> 

TUTkL GiLthBi^ IHo^^ ^ '̂̂ 'O 

C O : SIGNED. 



FIELD REPORT 
P W U I E ^ 

BROMWEU ft CARRIER, INC. 
P.O. Box 5467. Lakeland. FL 33807 

(813)646-8591 

TO AU Wf̂  -joh/^t 

THE FOLLOWING WAS NOTED: 

PATA o o u e e r e o : ^ o a t H v c B S 

LOCATION 

ICONTRAOTOR 

F/*f(l- POhiO s ^ 

WETTTHER 

PRESENT AT SITE 

OWNER 

TEMP. 

Sfr*^fi;e: ( g z ' 

SPrMC^ 6 i ' 

%h^^€ Q ^ 'S ' 

(?OMHg»uTS • 

?Ro6C^f^ UJfm VfimB / i/fir̂ -e Ko1> T^f/fPS 

P//g$ 8(/<tAJ OAJ Tgp^s PfirKm ^^ z;so 

FhxtCi M \ V ^iSiO)l\Ukno*^ o f P)BUM€i€iL Pmp^ 

^ I / ^ M J C - h^^-nuir u / CL/eKrro\?i5(i(jy5 f^i^o fiot^oute^ 

^ d t ^ B B O ^ JD ) f ^ f ( iO i ^ CifJt.^^PiO(r 6 N l o e i ^ f ospmiJ 

ujt4Ltivt' gyBiLlif^ ^kiv^O-1^ up^PS^i ^JdT f^^jcnoB 
5ffi6i£ rffbH^ r?iiUiu6H t ^ m ^ f J O l C Utt^L QBoVCf2€^ 

0(/en> coî n̂ êp sf/^f^ou 6Mt^ 

C O : SIGNED. umluiU/4jMS^ 



CJ 

FIELD REPORT 

BROMWEU. ft CARRIER, INC. 
P.O. Box 5467. Lakeland. FL 33807 

(813) 646-8591 

/7Aj0i/<f3 ĵ€0Aje%9fî  9 3 ? s y ? 
plTO7E?fT 

f̂ MC " Fdf^Q SS 
LOCATION ^ 

ICONTRACTOfi ^ 

AU^Oy^ IDhJg^ 

^ec^ v̂ L /̂j(̂ ieo/uMeuT/̂ L 

inrrr JOB NO.I 

d^^-npL ^K/ / FMC. 
OWNER 

I W E A T H E R 
S O M * J Y ' A H L O 

F^RESENT AT SITE 
(?cr- TSfitrH ^ c ufKitc&t ur 

TEMP^ 

3fCMfT^C " A 3aA>^3^ /y. lCo:>T/ryjihtJt X P/t I/IPSOAJ 

THE FOLLOWING WAS N O T E D : 

I f J fOAjQ B S . 

T /Aie 1 0 6 - ' 

S'OO ' 6 '-30 loA\> ̂ Gu\ffi6iiCC f Ti lh^LlQ S/7g 

(> ' - ' iO'9 '}$ ^So^P/^ffif t t i ^CKf ioTi LOA"? ^MLd^ 

B:iS''i''io iJf[iro*j CLt^T-nr^tot i ^ r / v i o f f£ 

2 ' 3 0 - 12 '• 00 fOi I rui^ 6 M U J ^ A T g. ft ? , C o u ^ c r t f t r u e Ui€ML Q^TA, 

£ertjt.i^ TO S r t o ^ . 

I?-00- iZ'i$ & e r Qf^f o F f f ^ 

i^/?;/r ' /?-vr î î f̂ ĉ  
n-iS- i'.oo (rer/>>io fPe 
Poo ^ S ' i$ ' UUU^/rC Qg^jSiTj m^DhtO-Q g.*f.3 

yhjt 5(^Ac msn/Jd- jSj 0, urr j B.H. */ 
^'i^-'&''jo ve^oe ^avsphux^ STodC ??B^}^e^Tut-m 

SfrCf^VP^L efOM.liXtJCr 5CM^0e;t£. A v P t^^QJeM^ 

Vi^s/H ypfrPr̂  

N ^ ' hJ0iJ%\LLP4c^ 

Bfu^e /̂ <g$ - iz,o 

CO: SIGNED. ( :Sz^ Ou^Jiltm' 



?(\oe z oFz. 
FIELD REPORT 

PTTE 

IPROJECT 

BROMWELL ft CARRIER, INC 
P.O. Box 5467. Lakeland. FL 33807 

(813) 646-8591 

T O AaSQy^ 'S6/u^<> 

THE FOLLOWING WAS NOTED: 

CONTRACTOR 

"9jeill "* 

LOCATION 
F H C P ^ / U V S 5 

OWNER 

WEATHER "TEMP: 

PRESENT AT SITE 

Bo€€f*o^jjo. [/hut, sizs fj^opi^tr^ v^em ii/ĉ (̂Hsi 

3 ^ 3 /M€P (^>^f->?.S") O r o S 

Bri 3 ^MAt c (fMr-. g") 5* C' n I3S 

dri7 H^Q Cur*2.5'^ S c>s' ro Ha^' 

a//7 SMAtL {.^T'^C^ ^ ' 9 I I 

MJL t^^oCfTTr^SS^ 7 ^ ' TO 7 ' 

Z ^ c ^ t M . vent̂ MTI Q M ^ CdCcecTEQ AT'B.I4>3 ftian y ' M a o ^ 

h jO L i t u ^ YD ^ ' St iCuJ ^ 0 .̂JA>E. 

CopM^fffTt ' 

l̂ </s/7V P/v̂ 'A A/^r fjeA^/jf^i-B-A^/cc 6f^cC(^rfH M/f>*/f̂ :̂njK£L. 

lAJOJJdduO' O i J r c e (2^TE^ ^F ^rf»<^ uot i t i^ i r {jj£iL 

ff^t iMmuî o 6MiOB eo$fnc*j\fj(r 

C O : SIGNED. umLlJmJiM' 



FIELD REPORT 

BROMWEU t i CARRIER, INC. 
P.O. Box S467. Lakeland. FL 33807 

(813)646-8591 

EFXTE" 
/3AJ0i/^^ -piJtSJiAi 

IPROJECT J : — ; ; 

TO AUiOV ' 3 7 ^ 5 

getHiK t/uufiu^&t.'mt 

~T JOB N0.1 

LOCATION ^ 

jCONTRACTOR ' 

WEATHER — 
WliDP*/ SKlbu)nUKi€5 

PRESENT AT SITE 

OWNER 

tEMP. 
32-

osaiU 
f>*fc - y. oo>Tri<Mou^g 

THE FOLLOWING WAS NOTED: 

I U f^ / iJ^ 3 5 -

1}^e {̂ 6-
S'00'6'X> COM g^JtrtHS^r^/ i^VgCTOS/IE 

/9 3o-^'30 A^s^^ce sorrs^(HM&Tshf^fi^C^ MO6ioiz^ B^\rMJ^fsr. 

uAifT?K><rTb/Cf=VH<» I D S t r T U^ f«>ATg^/te)5g 

^'2C' /i'So fliO y p p y - u ^ y g S)Jgf^;^Tg$niU6-Afr g-M.2. 

lO'.HO'/I'ZO SAfgrV g < € ^ ^oeTP ĝ LT> 3gV /t/^^ /̂uoT t^'iuPS 

/••</r- ^ :yr Shrvrf e ^ c 9OE10 ^ ^ t ^ C O L O t y f as/?oMft^uuiioos 

^ yf- Totg o o fw^ ' i /k^sHBAc r B s n u i r ^ S.H. r 4 ̂ A 
^xaO'TIO Pgil0& i CrETQTJT o f ?'?-'E.: 

^ ' 30 ' (> ' oo VMBJjMOfX, C \^44».)tJfr VmV 

7-oo-?:oQ Pdorygcr coog.o/«/AfiQ<j Meenm^.Cc^'^^ 

9-30'n'OO ^f^UJuJoOL C C ^ - ^ 

AiB. Moo-6/a^<>g 

T P T A L 6)tiA6c>e yteuiL^ - )7.<0 

C O : SIGNED /UAUJMJLIM. 



FIELD REPORT 

BROMWELL ft CARRIER, INC. 
P.O. Box 5467, Lakeland, a 33807 

(813) 646-8591 

fr>Hojiir^^ ^ ^ ^ ' ' ^ ' ^ 

LOCATIOI*! 

CONTRACTOR 

TO Ai^fS^fi ^ v B ' y 

THE FOLLOWING WAS NOTED: 

VATA COLC^CTEO 

mrrr 706 NO.I 

F f ^ ^ h f ^ v ^ 5 

WEATHER 

OWNER 

TEMP: 

PRESENT AT SITE 

F>(e?H 

6>^i 9.5-"^ ^ ^ ) ? . v ) g ' ? o ^^ 
IfiJl. XO. ' ' 1 ' , 

6 / ^ ^ .̂S-'̂ hl 12. 
« • I • 

g>j.2.3,ffrv>7;s^fto:>r 
Fri 6 ^.o"/^ < ^ / ^ ; ' ^ , ' ^ 

g>^g ^ O ^ V 

/?A^5> g>^" / / ( : > ; | \ Z . J . V . ^ . 9 . I Q . * 2 ' 15 

e/^5> ^.o"h^ n \ 2os' 

C o n h f i ^ 

gCZ gjggcJ dooT> / t r ^<?g>^ / ^^ / ^ t ) " ^^^ i77^^ /g^ ioD 

^ / t ^g / CC)tJi}m*J5 iCOi^V f!̂ S(/LlBO \N TDV6̂ H (jMtl$J(r CO^VQKJS 

Ci9oO ?fLooucni/iT7 eo^^ineK/^c- i m u ^ i t ^ m L 

C O : SIGNED. &4ji<ijjjiji^ 



; + • 
$ ^ ^ 

ta 
BROMweLi icAf inEiC^ ^̂  
P.O. Box 5487. LlS(^ifii[ PL 33007 

(813)646-8891 

T O A\\vxov> - \ « v ^ . R p r - l ^ \ 

, FH ^-i*>='* 

IWEATS^I?-^^^ TEiap 

^ C T ' - ^ . c ^ ^ . i ^ \ ^ . W...Vv^v Q -r^^4^:^>. 

PsP.cVg\- A . V . v ^ c y ^ . . Qev, k«i.<^v g^^r 

THE FOLLOWING WAS NOTED: 

pVr.Vvg, 

rr.ai.x^/^ yr..N, w.. r \ t fe.v i^rViS-^7 (^fiuff)f> p v ^ . Vo J^cA&^ R \ A 

C. C r . s > . ^ \ ^ c f Q - ^ ^ . \ ^ . 1 ^ , V > M ^ ^ r . / . - > ^ - .y, w>..\> ^ K ^ K> A 

•^'YnP Lrusv 

r.-^r.. c.,.s. .V ^x gHC g f̂r̂ e 

>a«•^«i 

lCiS^aVY>. 
* > f c - ^ \ y L 

$ 3 i C L z W HC. •. f w (P^.VNV -iy \^r.^4> ^V.p^yc, „ y o ^ '^'/f'^fC^v Xp't^*^'^ r p v ^ W 

\aHcs- \-r,^,-. c „ o ^ o^ OPP \^ .cy^v W>e>g 

V. or. - S-. \ ^ • r^v n .̂vxV v^r.s^ ^ v ^ ^ / \<? ^PsVs. r.cV^rc^f^—v=iVY.p^f<> 

^ 

Vfc^r ,N^>»^ V i . f \pe . \ Xgys^-VY P)ft\<^f. 

^,^^- 9 ' ^ ; ' D N . : . : j ^ v -yv>pp\•̂ ^̂ ^ ( V V . , V P N - r v ^ > . ^ Sw^^Vi 

?^.^V^V,^P ^•^.,.^^ ^ W . ^ V v ^ 

- = a i : ^ ^ vvC^.^o\.(PY. 

C O : ?0. C'>\A<9 '\^edkV<JL 

file:///aHcs


mhm 1 ^ ^ . 

BROMWEU 
P.O. Box 5467. Lakeland, a 33807 

(813)646-8891 

'O tv ̂ < i ^ Ar.vP<l. R o r l o ^ 

'f^-^^m -

IWEAT'OES^ 

mmm 
TEWP: 

Rf T. -<j:iCwav p. x,..hL.̂ ^ 

Q,PrVpU /A ^ r v ^ . g TN^.W.^V r n r . r ^ G^o^vV^.. LO 

THE FOLLOWING WAS NOTED: 

Z L i £ l 3 C , C W Q \ « . C . ( C j r \ ' X ' C ^ < i r \ r ) i r \ ' ^ - ' l . c>^V p ^ r r r . c . v ^ 

yc.v> vvw.-V^&^ >>4»^e.a.^ p \ r . £ . V p 

x ^ LlJ 

rn'^r, > 4 .v^^v av ^ H f 

1 I V - ?t"^'"^ : ^ ;<V-a ^ P V l l g - ' 7 h f i - V ^ PVeV# V . ^ / •̂ a,A.=.M >̂> r....cA-.v>.-^g. ^.u -^^x.. 

. 4 P ^ \ ve.>>c l V s ^ f r ^ P > > pNf tVf \,.,>p ^>n l C t A & . 

- -*! 5ii2- ^ t r V ;.^ v.; ^ ^ F , UrC-̂ p)' hr.^ft)P 

^ • = - > r v . ^ ' \ ' ^ ' - Ov̂  Oavv^ . M Q ^ A -tf. ^ v ^?^ .W^ i ^v \ ^ C l r.Vi<»VV>'.jUX Xe.r-W 

f & ^ v ^ c . . > A O M P X . g>^>. p V C r ^ f ( VPV^ • ^ f * - '^.vXN < ^ > i \ ^ . 

" r . W P r V p V "7 W M . V ^ g i V Y t V < ; 

• % ^ ^ = > - ' :i U S l.liTifV 

--. MC,. = , - \ ^ - C „ ; , j , , . ^ \r.rAp>> '-Nr.v^^ 0 > i gGV>N, ^V \V>> -^P\i P H W 

X ; C C f ( \ A '^PA. ff>\n^^rr,c;,v.^ \i,£V2 ^[^j^^i : ^f ,y,^, i . , o > f / > , 

^ ^ r g ^ . ( .vXr.e.^^^^ S f A ^ f 

/ ^ - - Opw^v^v E££. 

JL2»: .^.^ 
" } . c ^ £ . ^ - f . f f \ •^,^^.APC .::'r.|t . - S V . I ^ K V 

' -S • v ^ . >c. -= \ c>v^ 

CO: 
' ^ e x i K W J L 

SIGNED ^ > . d : . ^ ^ Q-^fifll' 



FIELD REPORT 

f 
CTrre—; JOB MO. 

BROMWEU ft CARRIER, /NC 
P.O. Box 5467, Lakeland. FL 33807 

(813)646-8591 

T O A\:<i.Av AAV^ge.. t^^rl^V 

LO^X^t^M 

LSa^H^gl^OR^^ ' ""^^-^^- ^^WNER 

VEX ̂i5feif^ TEHF 
plfei'iii^'An^rte'^'^^^^^^^'^"-'^"^ 
Q ' C T . - ^ ^ w ' A C 'r-,,A..os -^^^^^.^tr. J U 

THE FOLLOWING WAS NOTED: 

(_ ^ . \r,r.^^V^•G^.C^ - Dr .vX \ ' ^ C 

-^ 'Or^ - Avv>.o>> Q ^ g u r 

l ' r ) r , - T.Wc.- VinvV^.X n v }^£^,£ V / : . ^ ^ pe.\«> mp<i.a.̂ •>,«» Xxp^ * ' ' ^ ' * ? \rrf-A.N.>. 

7:t»<^ - ^•.S£> •. g>.;Xf>> o ^ P P P , \ r x . \ A > ^ V ^ C v r ^ ^ . ^ \ ^ M . x.,r:4. r e v P H f V . kv/i.iW,^«> 

% ' . ^ 0 ~ lOlXt^-. A s lpgv.\ '^'=^". r/-AV,»rA> V.»gV» \^^ CV—nfi^f nv^^/iV, r>\cS<" 

rc^v . l . o > . P , M P ^ ^ v r V ^ r X \ C C ^ r t \ x ) . ()v\,-^V>X ^f lgy . v^w.v.<».^ P P g 

.-W 

' s i ^ 

\ r .>>c,^ \1 - .o r . •. ^ - l o v ^ v ; . V i & A ^ v ^ C r . \ f H T ^ \hr7wf W>.S,^P x oe^..r> -U-. p ^> - \Acg . 

V.ovWpy r>V Xfl•̂ ^M V!TV.vX^ g . -^>,r.AA,^v A^:, A-OV.N. Tr.v C f . r . ^ < . o r 

n r t : , . q-.-^^r. • L. 

\ T . ^ . - V ^ c . •• ^ o V , . ^ P P ^ I r w . X A \ - ^ . v ^ ^ /^v^ Pgv^^, \ 5 S . 

^ - ^ i - UlUc.-. Tv̂  Oe.v>. \g.c> . -â  \.av^ sV<^Y^ -Vê aA- ICffiVifrV^S . 

\ 1 ^ J A ^ i . ' T W p k v . c v o . - ^ . S ^ ^ V - ^ i p c L ^ l e v ^ , ^ v a w € 

^vAC» C-.r,r-- > . x . \ r . 6 ^ '^C^>3P , I l l £ £ £ i — h C t ^ d V ^ 

P..\>c\.\p V.^ ^ QVa Vv<. 

C O : SIGNED Qr2:^g^£^ - Q>gc>Va\ 

file:///1-.or
file:///hr7wf


APPENDIX B 

FIELD REPORTS, POND 15S 



FIELD REPORT 

BROMWEU i i CARRIER, INC 
P.O. Box 5467, Lakeland. FL 33807 

(813)646-8891 

T O A\ c r . v . \ / - . v g e . . 0 , , 9 r l ^ V 

jPiRyjE 

TOTT JOB N<y 
, „ ; i f c ^ " . K!r.\,.^\ 'Q:a, C^q^^q^ 

S a ^ M A S l ^ ^ ^ " - - - ^ - " " ^ W N E R 

WETnrflER TElSIPn 

THE FOLLOWING W A S NOTED: 

^ - \<-,r/-̂ -i>;cv,ĉ  > O .̂vX \g>c> 

-TT . ^ , - A V V N P V a ^ P u r 

l V , r . - 7'U-g,- VJAVW<.X r.v. ^^ ,̂2!:̂ :̂  V^'Ac^ o c ^ ^ nvPcc / .v^ j^xp^ P<^>.<j> \ r . e \ , 

7:UC. - '^•feO •. C..,..^p>, t ^ P P ^ . U ;oX^)^ V > a v . . ^ 'SV.VV ^..r:;. Tr.v Pr^C V . V s v ^ V ££. 

% ' . U & . iO.\c>'. r ) v 2 £ ) i ^ ^ S ^ C o ^ f ^ r V ^ f g X ' W ' V r M r>rA<' ^^v:.&C^^.^ r^V/;U^ 

( r.W 1 . . , ^ ^ . P , M P ^ r ^ y r . ^ ( A . C C r . V X K ()v\r^V>>> ^ ^ v . V ^ W . V ^ P ^ P P g 

' O ' l S - ITi ' iOr^^ •• ^ - t o v f x y , \w9 - ' - ^ ^> lP ) - T A E > d £ dba :Ch£&Lg ' O > - . N > ^ ^ X g c . ^ r v 4-^. • 0 ^ u > \ 4E6, 

\ ^ • r , v W p X ^.V X < ^ A M V ^ r v . v i ' ; !<. -^>,r . -U,^v A^:, •VOUi^. £ r . v g . t . r , r ^ l .CO 

r ^ - • I ' ^ C J • L . .> , r k 

^ : i - ^ r . - \ - \ C . \ ^ i , ^ <.r> ? P ^ , Ir^rAf.:^ ^ . v ^ ^ ^.v^ P r . ^ X \ ^ g > . 

• ^ . . U:Uc.- . T y , Or.v>X \g.C . ^ Mcv,^ c V ^ g y e . ^-pg^j . l a r a i l r . u g 

\ ^ 1 ^ 1 - - , W P ^ v . c v P . - " ^ ^ x ' X ' ^ l p c > . ^ l g v . j ^ v r . ^ e 

'•^ '̂=^- ^-r./-- f.v-XrisX i2iLifi£ [ 1 N £ ^ £ . — ^ j i ^ 

t : ^ . ' ^c^ \p \ ^ . ^ ^ C , y ^ V v c 

CO: SIGNED Qr2b>Vit^> - Q êc>vVc\ 



FIELD REPORT 
[DATE 

BROMWEU ft CARRIER, INC. 
P.O. Box 5467, Lakeland. FL 33807 

(813)646-8591 
\iSkTMrm 

: T 0 1\ COV. .\^vP<;. ^f>fXf>\ 

JOB NO 

fig. 0^rr^.Xa^\, -rr>^ 

M IWEittBE?^ 

P^E^^IftV-AV^SlVT 

"OWNER 

TEMP.! 
• , v . . , V \ -XC^^WjCp . 

R C T - < ^ . . . xV 0 ^ v . ^ ^ v :^ . . i . l - A V ̂a iS , 

Ch-w, n<-M N'Sn^ ^-HC- - ^'=^tfY\. fil f^e 

THE FOLLOWING WAS NOTED: 

:>>-..^ \c,c, - \ ,^^^^ c.\.^^,^ ^ c ^ i ^ ^ ^ ^ g c , f o M / V ry a M ' ^ ^ j ; i •flnt./l l f i k ) 

P.U f̂ Q̂  t̂ j V V c ' o ' \ i ' ̂ V \u^ \c>^v..n /:.UP.4.^X C ^ . \̂ tii£S-

^3- ' ^ ^<i^\ ^^f-va^"^ ^o^r^rrMrfX Y.i.Ai'e.w Aowcj . . ->v^r \ ^ '^vlu^ \̂ 'ac: 
1.0 tsC -

ll ^'^^C, "î fr-V^ S:::!:: r>\P<^ .SP ^ - ^ \../-,>uA ^v v.,-^ ew^,.v. v^.^ ,̂̂ >>.̂ ..̂ >^^ 

^'-':'='• ""i 'hoiYr^V ;c->iV 

•^-^c- ^ - ^ o - 'g.t--i op Vic V -Ĉ .v c-Mr ^,x \c,<;> '• r,a>f>> bcJtAfi. 

•^ ^ ^ G . •. ' 6 : O v > ^ ' n S \ } f f - V P ^nVi l^gr ^ " r i ^ - ' ^ ' ,-.^/--Xvxs.c r ^ - . l . a . X t f ^ ' ^S . , ; L ^ . . . . .-.•..a; . 

' i ' O C G V > e V C :.-^0,^v^gJ 0 > . ^ V / - - N - X r V > » f ^ N . - a , Q . O / v ^ . N . <S./-. . . . . . -x\„>C 

2L '3,6 • .-.Nr^;^. H p r r . v r)>,.cc. A.̂ .v^w 

^ ^C' - ^ ^^- l u ^ r \ 

-^ 00 1 "^•. _ElLui ua.,( Ll£.^ (°qtnaYrPYi^ 

^ . I lL ;;a. ^ P 4 . rp\>r rcc:. '^^ . v c v Vvv,r\ PCV ^pV<» \ ,, .-^U/^'t°S oli^ 

' ^ ' \''»rt^V-&vC 

:z^L^ U- WQ-. 0^1 Sr.v^ P^vK A L P - i ^ . u i g r A ' ^ i ^ t •^fiA^.tt ' fi'^l J,i i» I c j : ^ '-• ' ^ ' ' • - ^ , 

Avpcc. A^.uiv. 

\x. u--- ^ ' ^^C- 'fr^^lrOV^P'n^ ,£^C^ , \ \ P X C >4- <-\̂  V. r ' c / r v A cVg^ .̂  • ^ V V T I ' 

V . o \ ^ \ ^ ^ c ^ ^ \ i > - l r ) V ^ v q . 

CO: ?c^ c/>-t^ ' ^ - -K> .v-i. SIGNED ^ ^ A ^ ^ ^ ^ ^ ^ i C ^ j i ^ 

file:///iSkTMrm


FIELD REPORT 

BROMWEU ft CARRIER, INC 
P.O. Box 5467. Lakeland. FL 33807 

(813)646-8591 

T O A \ ; ^ ^ . v \ r . V o c . . R p r V ^ \ 

p n r — JOB NO 

L O C A T I O H 

l0ft1^Al^?6R^"^ ' ' -^-^^'---^o^ 
Bec^e\ 

NER 

WEA T H E R 

P^EI^NV^XV^I^I^^ • '^-"^''^ 
TEMP: 

Q ^ r T - - r ' C , ^ . ^ V R. - < y ^ . „ v . P . ^ l ^ . \ . A . ĉv̂ PC 

A- ^>ov^Xcs^U ^ H r . n . < O C / ^ A P V U . , t^> 

THE FOLLOWING WAS NOTED: 

- l i j O \ ^> r . r - .V . ^vc T w . V , a . \ \ Y ^ r,Pr.v>r.v " V-wa.v. " A i X v>rt-^ 

ryp^ia^f t^wf. iki \oV>^ Jrf»w,o^ve.A4,v/'c T Y ^ P X ^ H X X . ^ C ^ 

J J L L bfiL:L5£ •^€^-^Vp>^f> -^c- ^ V ^ w . F a U . ^ 4 p X vPcX^v^c c X 

' ^ ^ v^'- '^ X*»rU.V • ^ ^ ^ r M ^ r . L p c ^ \ g V ^ H .c , ^ . P & r U f X 

_Vie>'' v<^t.'- O ^ - P V ^ ^ - ^ f iV X ^ V N r . V . O ^ L QVo^ i^ r X . 

- r : r .c . -9 . -or . •• ^cLu.it£. FnC,. p V p . *- ^C^nX eg(vi»V>P>^^ 

9 ^ T . r . - q r > r , - . ^ c ; . ^ , .r , v^l P P ? . ^ A J ^ ^ V <>v p ^ X ^ c v C H f 4 ^ b v p c V i . r P 

\ o c A i A bc>Y(j<f,» 

G c r . - ^ o o c •- OvN ^ g > X \ g . ^ S f , ^ pe.N£ o \ P ^ c L . \ r p v f r ' b r • R ' t ^ S ' "^Q^ 

/ • . o P v c V v o . Q p X t A v A Ve> g i \ o > f . 

\o% \ r / ^ ; r , . W GO •• V) r . yWpV r.v. " ^>e. .^ - " C V p r V . ' X c \ \ r Q V V ^ V ' c W . O v i r t x ^ v a A 

r.N^r^^v\^ V^fcj^v ' V > \ v > ^ \ ^ ' V P V . P < L . ^ . ^ r v p c r'r>Mft>i G f g>-r.V -

Uv.r.. y-.>;->=.^-N^ v v ^ i X w J ^ A-VcV n w V y g a u A A ^ 9 \ r x i M ^ f > - P S 

Xr r.ooNr^L^ pVyvr'^y. 

Xi»>.^/i\>?^ P P ^ . 

' ' • " ^ O - M . O O > Pfi.r 'WpX ^ - e | ( i ' ^ w . p v V l o v vp;. t .sf \<»X -Vo ^ U -Ic 

^ A ^ \ ^.^N^^vVp - <y;VN ̂LS. 

c c V>-JO>>*<; " ' V ^ ^ ^ ^ ^ ^ ' SIGNED. 

file:///r.Voc
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APPENDIX C 

ASTM D2673 



(|jijra Designation: D 2573 - 72 (Reapproved 1978) 

Standard Test Method for 
Field Vane Shear Test in Cohesive SoiP 

Thii sundard is isued under the fixed designation D 2573; the number rmniediately following the designation indicates the year of 
otiginal adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last leapproval. A 
superscript epsilon (<) indicates an editoriai change since the last revisioo or reapproval. 

1. Scope 

1.1 This method covers the field vane test in soft, satu
rated, cohesive soils. Knowledge of tbe nature of the soil in 
which each vane test is to be made is necessary for 
assessment ofthe applicability and interpretation ofthe test 

2. Summary of Method 
2.1 The vane shear test basically consists of placing a 

four-bladed vane in tbe undisturbed soil and rotating it from 
the surface to determine the torsional force required to cause 
a cylindrical surface to be sheared by the vane; this force is 
then converted to a unit shearing resistance ofthe cylindrical 
surface. It is of basic importance that tbe friction of the vane 
rod and instrument be accounted for; otherwise, the friction 
would be improperly recorded as soil strength. Friction 
measutenKnts under no-load conditions (such as the use of a 
blank stem in place ofthe vanes, or a vane that allows some 
fiee rotation of tbe rod prior to loading) are satisfactory only 
provided that tbe torque is applied by a balanced moment 
tbat does not result in a side thrust As torsional forces 
become greater during a test, a side thrust in the instrument 
will result in an increase in friction tbat is not accounted for 
by initial no-load readings. Instruments involving side thrust 
are not recommended. Tbe vane rod may be of su£5cient 
rigidity that it does not twist under fiiU toad conditions; 
otherwise a correction must be made for {dotting torque-
rotation curves. 

3. Appantus 
3.1 Tbe vane shall consist of a four-bladed vane as 

illustrated in Ftg. 1. The height ofthe vase shall be twice the 
diameter. Vane dimensions sbaQ be as specified in Table 1. 
Sizes other than those specified in TaUe 1 shall be used only 
with tbe permission a f ih t en^oeer in diai:^ of tbe boring 
program. Tbe ends <tf the vane may be tapered (see Fig. 1). 
The penetrating edfB of the vane Made shall be sharpened 
having an included angk of 90*. 

3.2 Tbe vane shaH be connected to the surface by means 
of steel twque rods. These rods shaD have sufBcient diameter 
such that their elastic Umit is not exceeded when tbe vane is 
stressed to its capacity (Note 1). They shall be so coupled that 
the shoukien of the male and female ends shall meet to 
prevent any possibility of the coupling tightening when tbe 
torque is applied during the test If a vane housing is used, 
the torque rods shaU be equipped with well-lubricated 

bearings where they pass through the housing. These bear
ings shall be provided with seals to prevent soil from entering 
them. The torque rods shall be guided so as to prevent 
friction from developing between the torque rods and the 
walls of casing or boring. 

N o n 1—If torque versus rotation curves are to be determined, it is 
essentia] that the torque rods be calibrated (prior to use in tbe field). The 
amount of rod twist (if any) must be established in degrees per foot per 
unit torque. This correction becomes progressively more important as 
the depth of the test increases and the calibration must be made at least 
to tbe maximum depth of testing anticipated: 

3.3 Torque shall be applied to tbe torque rods, thence to 
the vane. The accuracy of the torque reading should be such 
tbat it will produce a variation not to exceed ±25 Ib/ft^ (1.20 
kPa) shear strength. 

3.4 It is i»Tferable to apply torque to the vane with a 
geared drive. In the absence ofa geared drive, it is acceptable 
to apply the torque directly by hand with a torque wrench OT 
equivalent Tbe duration of the test should be controlled by 
thie requirements of 4.3. 

4. Procedure 

4.1 In the case where a vane housing is used, advance tbe 
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Casing Size 

AX 
BX 
NX 
4in. (10v6mm)» 

TABI.E 1 Recommended Oimonsiofta ot FMd V a n e * ' 

Oiametar, 
in. (mm) 

Height 
In. (mm) TNekness of Blade, in. (mm) 

1% (38.1) 
2 (S0.8) 
Vfi (63.5) 
3H (92.1) 

3 (76.2) 
4 (101.6) 
5 (127.0) 
7 « (184.1) 

v,.(1.6) 
v,.(1.6) 
H (3.2) 
V* (3.2) 

Oiameter of Vane 
Rod. in. (mm) 

V4 (12.7) 
V» (12.7) 
Vl (12.7) 
Vi (12.7) 

' Selection of t^e vane size is directly related to the consistency ol the soi being tested, that is. the softer the soil the larger the vane diameter. 
' Inside diameter. 

I 

housing to a depth which is at least five vane housing 
diameiers less than the desired depth of the vane tip. Where 
no vane housing is used, stop the hole in which tlK vane is 
lowered at a depth such that the vane tip may penetrate 
undisturbed soil for a depth of at least five times the diameter 
of the hole. 

4.2 Advance the vane from the bottom ofthe hole or the 
vane housing in a single thrust to the depth at which tbe test 
is to be conducted. Take precautions to make sure no torque 
is apphed to the torque rods during the thrust 

4.3 With the vane in position, apply the torque to tbe 
vane at a rate which should not exceed ().17s. This generally 
requires a time to faUure of from 2 to S min, except in very 
soft clays where the time to failure may be as much as 10 to 
15 min. In stifTer materials, which reach failure at small 
deformations, it may be desirable to reduce the rate of 
angular displacement so tbat a reasonable determination of 
the stress-strain properties can be obtained. During the 
rotation ofthe vane. hoM it at a fixed elevation. Record the 
maximum torque. With apparatus with geared drives, it is 
desirable to record intermediate values of torque at intervals 
of 15 s or at lesser frequency if conditions require. 

4.4 FoUowing the determination ofthe maximum toique, 
rotate the vane rapidly through a minimum of 10 revolu
tions; the determination ofthe remoulded strength should be 
started immediately afier completion of rapid rotation and in 
all cases within 1 min after tbe remoulding process. 

4.5 In the case where soil is in contact with the torque 
rods, determine the friction between tbe soil and tbe rod by 
means of torque tests conducted on similar rods at similar 
depths with no vane attached. Conduct the rod friction test 
at least once on each site; this shall consist of a series of 
torque tests at varying depths. 

4.6 In apparatus in which the toique rod is completdy 
isolated from the soO, conduct a friction test with a blank rod 
(Note 2) at least oaoe on eacb site to determine the 
magnitude of tbe friction of the bearings. In a property 
functioning vane an»iatus, this friction should be negligible. 

NOTE 2—In some cases it is not necessary to remove tbe vane for the 
frktion test As long as die vane is not in contaa with the soii, that is, 
where it is retiaaed into a casing, the friction measurement is not 
aflected. 

4.7 Conduct undisturbed and remoulded vane tests at 
intervals of not less than ISt ft (0.76 m) throughout the soil 
profile when conditions will permit vane testing (Note 3). Do 
not conduct the vane test in any soil that will pennit 
drainage or dilates during the test period, such as sands or 
silts or in soils where stones or shells are encountered by the 
vane in such a manner as to influence the results. 

NOTE 3—This spacing may be varied only by the engineer in chaige 
of the boring program. 

5. Calculation 

.5.1 Calculate the shear strength of the soil in the following 
manner. The turning moment required to shear the soil is as 
follows: 

where: 
T =» torque, Ibf-ft (or N m ) , 
5 => shear strength of the clay, Ibf/ft̂  (or kPa), and 
K » constant depending on dimensions and shape of tbe 

vane, ft̂  (or m^). 
5.2 Assuming the distribution of the shear strength is 

unifonn across the ends of a cylinder and around tbe 
perimeter, calculate tbe value of #L as follows: 
Inch-Pound Units: 

K - (r/1728) X (t/^HID x (1 + (£>/3^) 

Metric Units: 

K - (»/10*) X (D^HID X [I + X)/3//)l 

where: 
D « measured diameter ofthe vane, in. (or cm), and 
H ' measured height of vane, in. (or cm). 
It is important that these dimensions are checked periodi
cally to ensure tbe vane is not distorted or wom. 

5.3 As tbe ratio of length to breadth ofthe vane is 2:1, the 
value of AT may be simf^ed in terms ofthe diameter so that 
it becomes the following: 
Inch-Pound Units: 

Metric Units: 

i « : - 0 . 0 0 2 1 ^ 

K^ 0.000003^^/)' 

5.4 Since tbe value of 5 is required, it is more useful to 
write the equation as follows: 

s ^ T x k 

where: 
k = l/^Tand 
T, the torque, is measured so that s can be calculated. 

S.S For tbe tapered vane of Fig. 1, the following modified 
eqiiation may be used for the vane constant: 
Inch-Pound Units: 

K - 1/1728 (»£>» + 0.37 (20* - (P)\ 

Metric Units: 
K - 1/10* [tD^ + 0.37 (2Z)» - (P)\ 

where: 
d » rod diameter, in. (cm). For a 'A-in. (1.27-cm) rod this 

reduces to: 
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Inch-Pound Units: 

Metric Units: 

K » 0.00225i>' - 0.00003 

K - 0.00000388i>» - 0.00000076 

6. Report 
6.1 For each vane test record the following observations: 
6.1.1 Date of tbe test, 
6.1.2 Boring number, 
6.1.3 Size and shape ofthe vane (tapered or rectangular), 
6.1.4 Depth ofthe vane tip, 
6.1.5 Depth of the vane tip below the housing or bottom 

of the hole, 
6.1.6 Maximum torque reading, and intermediate read

ings if required for the undisturbed test 
6.1.7 Time to failure ofthe test 
6.1.8 Rate of remoulding. 

6.1.9 Maximum torque reading for the remoulded test 
and 

6.1.10 Notes on any deviations fix)m standard test proce
dure. 

6.2 In addition, record the foUowing observations for the 
boring: 

6.2.1 Boring number, 
6.2.2 Location, 
6.2.3 Log ofthe soil conditions, 
6.2.4 Reference elevation, 
6.2.5 Method of making the hole, 
6.2.6 Description ofthe vane, that is, housed or not 
6.2.7 Description of the method of applying and mea

suring the torque, 
6.2.8 Notes on the driving resistance, 
6.2.9 Name ofthe drilling foreman, and 
6.2.10 Name of the supervising engineer. 

The Arrmrk:an Society tor Testing * M h * a l t h ^ M a s no position napecOngth»¥^iMycl ant pat»n rights 
witti any Hem mentMned in tfits standard. Uaar* of tMs slandard a r t oxprassiy aOrisad Out dafarmination ot tfte validity al any such 
potanr rigMs, and ttmriskof inlringamant of audi rigMa, ara a/rOraly their own raaponsMiy. 

TTits standard is subjact to ransion at any Ona try tha reeponstbto tec/mica/ committea and must Oe miiMiad avary Ave ymrt and 
ifnotremad.aithafraapprovadorwiihdrmiim. Your eommants ara inritadaihar tor rarision of this standard or for addiional standards 
and should ba addrassad to ASTU Haodquartar*. Your comments wit recaAw careAi considaratien m a maaUng of the raaponaUa 
tachmeal commatee. wtuch you may attand. If you faal ttiat your commam hava not racainad a fair hearing you should malm your 
views known lo tfte ASTM CommHtaa on Standards, 1919 Race St.. Philadelphia. PA 19103. 
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GEONOR VIBRATING-WIRE 
#>ORE PRESSURE 

MEASUREMENT SYSTEMS 
M-600 
S411 

M-tiCX) transducer with in-situ zero point check. 

S-411 embankment transducer. 

Installation of M-603 transducer. 

PO Box 99 Rao e N070I Os/o 7. Nonvoy 

Telex: 77 306 genor n e Telephone. (472) 24 75 50 e Telefax: (472) 24 58 46 
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GEONOR PORE PRESSURE 
MEASUREMENT SYSTEMS 
M-600 
S411 

• Vibrating-wire type transducers 
• No signal losses In cables 

• Long term stability 
• In-situ zero point check (optional) 
• Two cable types 
• Varioas fflten 

e Sab-atmospheric pressure measarem«its 

posable 

Vibrating-wire principle 

Read out instrument 

Membrane 

Pore-

W77?\'i 

« 9 « 967 1! 

£s i 
Tzzzzzzzzzzzzzm 

pressure — j ^ ^ i , y 

Vibrating-wire 
Magnet 

General description 

The GEONOR vibrating-wire pore pressure measure
ment systems normally consist of a vibrating-wire pres
sure transducer, a sigital cable and a frequency indicator. 
The main advantages of tbese systems are: 

High sensitivity, shon response time, good remote read
ing possibilities, long life, robust, trouble-free installa
tion, elimination of frost problems, signal transmission 
over long distance and tise of long cables. 

The M-600 and M-603 transducers are mostly used as dis
placement gauges pressed into the soil extended by EW-
rods. Sealing is obtained by the contact established bet
ween the clay and the sted rod. 

The S411 transducers is mostly used in embankments or 
in prebored holes which upon installation ofthe transdu
cer are sealed. 

GEONOR can also deliver similar hydraulic piezometers 
described in separate leaflets. 

The basic principle of the vibrating-wire transducer is 
that the change in natural frequency of a stretched wire 
depends on tbe change of the tension in the wire. In this 
instrtmient one end of the gauge-wire is attached to the 
center of tbe circular membrane; the other end is seciuvd 
to the top of the tranducer housing. 

A fluid presstire applied to the membrane, causes a def
lection of the membrane and consequently the tension in 
the gauge-wire and its resonant frequency of vibration 
will be changed. For an increase in fluid pressure the fre
quency of vibration of the gauge-wire wiU be lowered and 
vice versa. Thus the frequency of the gauge-wire is a mea
sure of the deflection of the membrane and, in tum, a 
meastire of tbe pressure acting on the membrane. The 
dif fereiKe in the square of the frequencies is proportional 
to tbe pressure change. 



Transducers 
M600/-^3/-600a 
For the M-600 system 3 different tranducers are avail
able: 

M-600 Standard type, 0-20 bar. For P-540 cable. 
M-603 With in-situ zero point checking facility, 0-6 

bar. For P-540 cable. 
M-600a Same as M-600, but for P-430 cable. 

The transducers can be delivered with sintered bronze 
filter (standard), high air entry resistance filter or epoxy 
filter. 

Rubber membrane 

Magnei system L sted membiane 
-Vibrating-wire 

M-603 Transducer 

S-411 
S-411 is a stainless steel, embankment type piezometer 
for adverse enviroiunents. The transducer is normally de
livered with high air entry resistance filter for use in unsa
turated soils, but other filters are available upon request. 

Cable gluid 

PickHip and 

assembly 

Membrane 

- Filter 

S-411 Transducer (embankment type). 

All transducers are protected against induced overvol-
tage (electrical stonns) by special Transzorb diodes. 

The membranes and wires are temperature treated before 
calibration to minimize long-term drift. 

Cables 
P-540 Signal cable is a one pair shielded OD 5 mm cable 
in an OD 10 mm protective PE tubing. This cable is deli
vered with the M-603 transducers and is suitable for bore
hole installations and other installations where small 
forces are acting on the cable. 

Cu-conduaor 
PE-insulation 
Petroleum jelly 
Inner sheath of PE 
Galvanized steel wire 
Petroleum jelly 
Outer sheath of PE 

P-430 Signal cable 

The P-430 signal cable is a 2 pair sted armoured cable 
with petroleum jelly filling to avoid longitudinal water 
penetration. It is spedally designed to withstand strong 
forces and has an ultimate tensile strength value of 11 kN. 

Recording instruments 
Normally the frequency is measured by the P-520 F fre
quency indicator. This is a light-weight instrument for 
fidd use with buflt-in exdter circuit, frequency indicator 
and rechargeable battery (operating time 20 hours for 
fuUy charged battery). A 4 digit frequency display is stan
dard (5 digit display optional). 

Automatic data acquisition is possible by use of the Geo-
nor P-900 concept. The P-900 equipped with an RS 232 
output, in conjunction with the P-900 software, provide 
logging, storing and presentation of data. IBM PC com
patible software. 

Calibration 
All transducers are individually calibrated with precision 
apparatus, and calibration schemes are delivered togeth
er with the transducers. 

Equation: P = K(fo' — f *) + A 

P = A ' ( f o - 0 - B ( f o - f ) * 
K. A. A ' .B s constants 
fQ f s frequencies 



Installation and operation 
The GEONOR pore pressure transducers are easy to ins
tall. M-600 type transducers are normally pressed directly 
into the soil by extension EW-rods or lowered into pre
bored holes. S-411 type transducers are normally instal
led in embankments (rock/earthfill dams etc.), but may 
also be used in borehole applications. Detailed instruc
tion and advice is given in the Users Manual which is deli
vered together with the transducers. Different installa
tion procedures and sealing techniques may be applied 
and GEONOR can give advice for spedal solutions if re
quired. 

Accessories 
GEONOR offers a wide range of additional equipment 
to be used together with the pore pressure systems. Some 
of the most commonly used equipment is listed in the spe-
dfication section. All products are listed in the price list. 

Accessories 

--^^.^^^ For use with 

Accessories ^"^^~-»..^ 

EW-Extension steel rods 
1 m (order No. 42000), 
2m (421000). 3m (42200) 
Conneaion piece (42300) 

M-600-42, insulation piece 
for conosive soils (406000) 

M-603-1 Compressed air 
bottle (403500) 

Watertight junction box 
(462600) for embedding in 
soils. 2-12 gauges and 
multicable 

Glands (461600) for junction 
box (452600) and P-430 
cable (461400) 

Cable terminauon switch 
boxes for 13 (462400). 25 
(462200) transducers. 

Transducers 

Stock No. 
M-600 
401000 

X 

X 

X 

X 

M-603 
403000 

X 

X 

X 

X 

M-600a 
402000 

X 

X 

X 

X 

X 

s-411 
405000 

X 

X 

X 

Cables | 

P-540 
461000 

X 

X 

X 

p-430 
461400 

X 

X 

X 

X 

X 

Cables 

ConductOTS 

Shidding 

Insulation 

Armouriiig 

filing 

Outer diameter (mm) 

Loop resistance 

Protective tubing 

p-540 (461000) 

1 pair aimealed, tiiined copper 
7 X 0,24 run. White/blue 

Braided armealed copper 

PVC 

— 

— 

5 (inside PE tubing) 

l lOO/km 

PE tubing, OD 10 mm 

P-430 (461400) 

Annealed plain, solid copper 0,9 mm 
2 pair blue/red/green/black 

— 

Polyeth>dene(PE) 

15 X 1,6 mm galv. sted wires 

Petroleum jelly 

16 

56.1QAm 

None (OD 25 mm PE, optional) 



SPECIFICATIONS 

Transducers 
Stock No. 

Ranges (bar) 

Accuracy (% FR) 

Temperature range 

Resolution (•̂ 'o FR) 
Depending on read-out 
equipment 

Max. temp, coeff. 
(% FR/»Q 

Max. operating pressure 
(bar) 

Max. overpressure 
Without damage (bar) 

Filter type (standard) 

Carborundimi Filter 
Order No. 401400 

High air-entry resistance 
value rater. Stock No 401500 
Bubbling pressure 2,5 bar 

Material in housing/ 
membrane 

Size (mm) 

Overvoltage pretection 

Cable type 

Delivered with ctistomers 
spedfled cable length 

pressure variations 

Sub-atmospheric 
measurements possible 

M-600 
401000 

2, 4, 6, 10, 16, 20 

<1 (< 0,5 option) 

-r20to +60»C 

0,1 (0,01 option) 

0,2 

IX range 

1,5 X range 

Sintered bronze 

Option 

Option 

Ferromangan-
bronze 

0 0 32x305 

Yes 

P-540 (401000) 

Yes 

Yes 

Yes 
(option) 

M-603 
403000 

2,4,6 

<1 (< 0,5 option) 

H-20to +60°C 

0,1 (0,01 option) 

0,2 

IX range 

1,5 X range 

Sintered bronze 

Option 

Ferromangan-
bronze 

OD 32x305 

Yes 

P-540 

Yes 

No 

No 

M-600a 
402000 

2. 4, 6, 10, 16, 20 

<1 (< 0,5 option) 

^20 to +60«'C 

0,1 (0,01 option) 

0,2 

IX range 

1,5 X range 

Sintered bronze 

Option 

Option 

Ferromangan-
bronze 

OD 32x338 

Yes 

P-430 (401400) 

Yes 

Yes 

Yes 
(option) 

S-411 
405000 

2-60 
(customer specified) 

<1 (< 0,5 option) 

- 2 0 t o -i-60'C 

0,1 (0,01 option) 

0,2 

1 x range 

1,5 X range 

High air-entry 
resistance value 

Standard 

UHB44 
(ASTM 329) 

OD 78x325 

Yes 

P-430 

Yes 

Yes 

Yes 
(standard) 



^ t equipment 

Stock No 

Output 

Display 

Resolution 

Size (wxdxh) 
in mm 

Ibmp range 

Power/capacity 

Interfacing 

Printer 

No of Channels 

Options 

Environmental 

P520F 

454000 

Frequency 

4 digit ICD 

IHz 

95x175x50 

-WC—+70»C 

12V NiCd 300inAh 
approx 20 hours 

-

-

I 

0,1 Hz resolution 

Waterproof 

P520G 

456000 

Frequency 

5 digit LCD 

0.1Hz 

120x120x34 

-lO-C— +70»C 

Lithium 
approx ISOOO 

readings 

-

-

1 

NiCd recharge
able battery 

Waterproof 

P520H 

458000 

Frequency and 
eng. units 

2x16 char. LCD 

0,1 Hz 

120x120x34 

-lOX-H^TO'C 

Lithium 
approx 100 

hours 

-

-

1 

NiCd recharge
able battery 

Splashproof 

P900-I 

459500 

Frequency 
lime A date 

Option: 
2x16 char. LCD 

0.1 Hz 

Single Europe 
100x160x10 

0«'C-+70»C 

12V—lOOmA 

RS 232C 

Option 

1 

Printed circuit 

P90O-2/256 

459000 

Frequency and 
time & date 

Option: 
2x16 char. LCD 

0.1Hz 

19" rack 

0«'C-+70»C 

220V AC 

RS232C 

Option 

2-256 

IIOVAC 
24or48VDC 

Memory 

Splashproof 

P900-softwarc 

460000 

Eng. units 
frequency graphic 

5'/«"discette 
any IBM com-

patibel PC 

0°c—+ 7 0 ^ 

• 

Yes 

1-256 

The P-900 coiKcpi etubles 
•utomaiic dala acquiii-
lion. The loflware provi
des lowing, sioring and 
presenialion of data. 

PS48 

457000 

Engineering units 

12char.LED 

0.1 Hz 

Rackmount 
21Ex220x3U 

O-C—+70''C 

220/1 lOVAC 

0-lOV 
4-20mA 
RS232 

2 prog, 
alarm 
relays 

Option 

1(2) 

DC power 

Rackmount 



PRO^E i foL\>) 
QEONORAyS 
PAAox M fWa, 0701 Otto 7. NooMy 
Offloe: QrinMartimin 10, i343 Ekvnarlu 
T<l•phone:0^^4 7SSO 
Tiles: 77306 OMwrii 
Teielax: 02-24 ftt 49 
Bark eccouN: 6233.09M2S* 
Poslil eooomi: 060S S13417t 

C A L I B R A T I C 1 7 C E 
foe 

TrartsdU'7** t^'piei TiiCw Met^r 
S«rl&l t.uuib«ri ± : i a * ? x 

t T X r i C A T E 

lust }iu:( fit i! eciTti list tbtocsl Jr.isstt t:i:;f«j b; :<::ril:; '.bt :tii::Bi {!>;.«::; :.*.;.'. !i:a tbt t:i:si;i:«i 
:; fill. ii*ftiil:i.u 1 u*' ii :it ?;.;*:.:. 

where I 
P 
f 
fo 

A(f - foA *• B(£ - f,»;) 

Applied load on transducer in Bar 
output frequency froa transducer aeasured in Hz 
output frequency froa transducer vith no load 

f - f« ' ( • t > . l t 4 P ~ Pt«l|(:<4 % P R 

0.0 
0.4 
0.8 
1.2 
1,6 
2.0 
2.4 
2.8 
3.2 
3.6 
4.0 
3.2 
2.4 
1.6 
0.8 
0.0 

1924.0 
186S.7 
1805.6 
1743.4 
1678.8 
1611.3 
1540.6 
1466.4 
1388.0 
1305.0 
1216.9 
1388.1 
1540.? 
1678.9 
1805.7 
1924.0 

0.0 
-58.3 

-118.4 
-180.6 
-245.2 
-212.7 
-383.4 
-457.C 
-526.0 
-619.0 
-707.1 
-535.9 
-383.3 
-245.1 
-118.3 

0.0 

O.COOO 
0.4005 
0.7?99 
1.199: 
1.5584 
1.9959 
2.4000 
2.8009 
3.2021 
?.6017 
3.997C 
3.2016 
2.3995 
1.5978 
0.7993 
O.OOOO 

C.OOOO 
C.OOOS 
O.COOl 
-0.0009 
0.0016 
0.0011 
0.0000 
e.coo9 
0.0021 
0.0017 
-0.0024 
0.0016 
-0.0005 
-0.0022 
-0.0007 
:.oooo 

0.00 
0.01 
-0.00 
-0.02 
-0.04 
-0.03 
0.00 
0.03 
0.05 
0.04 
-0.06 
0.04 
-0.01 
-0.06 
-0.02 
0.00 

Teapera tu re s e n s i v i t y : OT^ H Z / ^ C p o s i t i v e . 

A 
B 
fo 

• -0.00697804532 
• -0.00000X87319 
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1.0 SCOPE OF WORK 

Mountain States Analytical, Inc. (MSAI) and Applied Geotechnical Engineering Consultants, Inc. 
(AGEC) were requested to collaboratively conduct geotechnical laboratory tests for Pond 15S 
sludge sampies at the FMC Inc. Elemental Phosphorus Plant in Pocatello, Idaho. The work 
was conducted in accordance with our proposal submitted to Bechtel Environmental, Inc. (BEI) 
dated August 19,1994. The tests were conducted to characterize and provide parameters for 
the closure design of pond 15S. 

The following tests were requested and conducted in general accordance with the listed test 
methods. 

TEST 

Moisture Content 
Gradient Ratio 

Specific Gravity 
Atterberg Limits 

Hydraulic Conductivity 
Hydrometer/Gradation 

One Dimensional Consolidation 

TEST METHOD 

ASTM D 2216 
ASTMD 5101 
ASTM D 854 
ASTMD 4318 
ASTM D 2434 
ASTM D 422 
ASTM D 2435 

NO TESTS 
COMPLETED 

49 
3 
3 
10 
2 
12 
4 

The sludge samples contained elemental phosphorus and had a consistency of a slurry, which 
required special procedures for conducting the tests. The development of the special 
procedures involved acquiring special equipment, preparing/testing the equipment and 
conducting preliminary tests with phosphorus laden samples. A description of the special 
handling techniques and any modifications to the test methods listed above are included in the 
report. 

As a part of the developmental task, MSAI acquired and setup a glove box for conducting 
Atterberg Limit tests and moisture content tests in a nitrogen atmosphere. MSAI also 
developed a method for determining the soil moisture content using a standard convection 
drying oven as opposed to determining the moisture content thermogravimetricaily with a 
Moisture Analyzer (Moisture Balance) as was originally proposed. The moisture balance did not 
prove to be an appropriate piece of equipment for use with phosphorus laden sludge. 

Mobilization to the FMC facility in Pocatello, Idaho occurred on September 14, 1994. The 
equipment was setup and tests were conducted in the FMC Mining Laboratory from September 
14-26,1994. The final consolidation tests and moisture content tests were conducted in the 
AGEC laboratory in Salt Lake City from September 27- October 11,1994. 

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 4i 194 



Page 2 

2.0 METHOD DEVELOPMENT SUMMARY 

The following is a summary of the method development conducted by MSAI for testing of FMC 
Pond 15S Samples. 

Task 1. Method Development was divided into three sub-tasks for which MSAI was directiy 
responsible: glovebox acquisition and preparation, moisture analyzer acquisition and 
preparation, and analytical procedure development. These three sub-categories will be 
discussed in some detail in this report. 

Glovebox Acquisition and Preparation. The glovebox was obtained used at significant 
savings compared to the price of a new glovebox. However It required some refurbishing, 
as well as alterations to the original design to provide an oxygen-free nitrogen environment. 
The box interior was covered with several layers of epoxy spray paint. Fittings were 
installed in a wall and on the roof of the box and in a wall and the roof of the transfer 
chamber. A gas manifold and exhaust system was installed to flush the glovebox with 
nitrogen. A fan was placed inside of the box to prevent stratification or localization of 
gaseous contaminants and to facilitate contaminant removal from the box. The plate glass 
window could not withstand the pressure fluctuations (slight vacuum to 0.3 psi) and was 
replaced with Plexiglass plate. To maintain the integrity of the glovebox atmosphere, the 
window and fittings were sealed with silicone glues and the doors with high density foam 
rubber weather strip. 

Moisture Analyzer Acquisition and Preparation. The moisture analyzer was acquired and 
tested with wet, phosphorus-free soil samples. The analyzer was connected by cable to 
a printer for data collection. 

Prior to testing the moisture analyzer in the glovebox, a sample of phossy Pond 15s sludge 
was dried in the glovebox in a watchglass covered beaker on a hotplate. Because of the 
tendency of the sample to splatter as it dried, the experiment was repeated with a thin layer 
of fiberglass on top of the sludge to minimize or eliminate sample splatter. The splatter was 
eliminated, but white phosphorus was seen distilling out of the sample with the water. This 
demonstrated that a phossy sample dried in the moisture analyzer would release white 
phosphorus which would collect in the analyzer and damage the instrument upon exposure 
to oxygen in the atmosphere. 

Analytical Procedure Development. A series of tests was conducted attempting to react 
the phosphorus with Cu** to prevent phosphorus loss during drying. All of the tests were 
unsuccessful. 

Since white phosphorus could not be retained quantitatively in the sample, attempts were 
made to remove it quantitatively from the sample. Heating on a hotplate or in an oven 
while venting the vapors did not effectively remove the phosphorus. However, heating in 
an oven at M S X for four to 48 hr (depending on the phosphorus content) under an Nj 
purge, successfully produced a dry sample nearly completely free of white phosphorus. 
The presence of white phosphorus in the sample container was determined visually: clear 
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or slightly yellow beads of liquid on the inner wall of the drying vessel after several hours 
of drying. To obtain a more accurate moisture analysis, the percent phosphorus would 
have to be determined (probably by CSj extraction and gas chromatography with 
phosphorus detection) in another aliquant of the sample and added to the percent dry 
sample weight. 

It was determined that all of the geotechnical tests selected for this project, except the 
determination of Atterberg Limits (ASTM D 4318), could be conducted outside of the 
glovebox. A sample would have to be maintained moist during equipment assembly and 
experimentation to prevent spontaneous combustion. 
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3.0 DESCRIPTION OF TEST METHODS 

All testing was carried out in accordance with ASTM procedures except where the nature of the 
material (very soft consistency and phosphorus content) required that special procedures be 
adopted. Variances from the ASTM procedures are described in this section. The number system 
of the ASTM procedures have been maintained to provide cross referencing. Those sections of 
the procedures which were adhered to as specified in the ASTM documents, have not been 
reproduced here. 

Moisture Content (ASTM D 2216-80) 

This method is a adaptation of the A S T M standard D 2216-80, "Standard Method for 
Laboratory Determinations of Water (Moisture) content of Soil, Rock, and Soil-Aggregate 
Mixtures". As such, in determining the moisture contents of elemental white phosphorus 
laden materials, method D2216-80 should be followed as written, incorporating the 
modifications noted below: 

1 . Scope 

1.1 This method includes laboratory moisture determinations of elemental white phosphorus 
laden materials. 

1.3 Since white phosphorus is vaporized out of the sample during the analysis, the 
accuracy of this method is inversely proportional to the relative concentration of white 
phosphorus in the sample. To improve the accuracy, the sample is analyzed for percent 
white phosphorus (by FMC Method No. G-2, Toluene Insolubles for Sludge and Precipitator 
Dust), and the moisture content values corrected accordingly. 

2. Summary of Method 

2.1 The sample is dried to a constant mass in a drying oven controlled at 150 ± 5° C. 
The mass lost is that of the water and the white phosphorus. The remaining mass is that 
of the dry material minus the elemental white phosphorus. 

3. Significance and Use 

3.4 The sample is dried at 150°C. 

4 . Apparatus 

4.1 Drying oven, heated to 150 ± 5° C. 

4.3 Specimen containers, consisting of Erlymeyer flasks fitted with two-hole rubber 
stoppers. Two metal or Teflon tubes are inserted through the holes in each stopper, one 
to purge the flask with dry 02-free Nj , the other to exhaust Nj and vapors from the sample. 
Theexhaust tube should reach to the outside of the oven to avoid contaminating the oven 
with phosphorus and/or phosphorus oxides. 
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4.4 Desiccators are not used in this method. 

6. Test Specimen 

6.2.1 Test specimen masses are approximately 20 g. 

7. Procedure 

7.2 Determine the mass of a clean, dry flask; introduce the test specimen; and determine 
the mass of the specimen. 

7.3 Insert the two-hole stopper into the moiith of the flask, purge the flask with Nj 
(20mL/min or faster), and heat it in an oven controlled at 150 ± 5" C, and dry the 
specimen to a constant mass. 

7.4 After the material has reached a constant weight, remove the flask from the oven and 
allow the flask to cool to room temperature under the Nj purge. Remove the stopper and 
determine the mass of the flask and its contents. 

ATTERBERG LIMITS (ASTM D 4318-93) 

1. Scope 

1.1 This test method covers the determination of the Liquid Limit, Plastic Limit and 
Plasticity Index of phosphorus laden samples. 

4 . Summary of Test Method 

4.1 Due to the presence of elemental phosphorus in the samples, the tests were conducted 
inside a glove box with a nitrogen atmosphere. The portion of the liquid limit test 
conducted with the liquid limit device and the rolling of the soil into a thread for the plastic 
limit test were conducted inside the glove box. The moisture determinations were 
conducted using the modified ASTM D 2216 method described above. 

6. Apparatus 

6.1 The standard equipment described in the ASTM test method was used to conduct the 
test. In addition, the tests ere conducted in a glove box purged with dry, Oj -free Nj to 
create an oxygen free atmosphere. 

10. Preparation of Test Specimens 

10.1 Wet Preparation - The samples tested had very high moisture contents, much higher 
than the Liquid Limit and Plastic Limit values, thus requiring drying of the samples prior to 
testing. Approximately 100 percent passed through the No. 40 sieve, based on visual 
observation as verified with gradation tests. 
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The drying of samples was accomplished by blotting the sample with paper towels 
repeatedly. 

14. Procedure (Liquid Limit) 

14,1 The ONE-POINT LIOUID LIMIT-METHOD B option was used. The liquid limit was 
performed inside the glove box and the select portion of the sample for moisture 
determination was placed in an Erienmeyer flask and dried using the modified ASTM D 
2216 method described above. 

17. Procedure (Plastic Limit) 

17.1 The glove box was equipped with neoprene gloves. Silver lining gloves were placed 
over the neoprene gloves for protection. 

18/19. Calculation 

The uncorrected and P4 corrected moisture contents were calculated. 

SPECIFIC GRAVITY TEST (ASTM D 854-92) 

1 . Scope 

1.1 This test method covers the determination of specific gravity of phosphorus laden 
sludge samples (100 % passing the No. 4 sieve) by means of a pycnometer. 

5. Apparatus 

5.1 A 250 ml volumetric flask was used. The entrapped air was removed by a vacuum 
with less than 30 inches of absolute pressure. 

6. Reagents 

6.1 Distilled water was used for the reagent. 

7. Test Specimen 

7.1 Oven dried samples were used. The samples were dried in the oven described by the 
moisture determination method. (Modified ASTM D 2216) 

9. Procedure 

Test Method A - the procedure for Oven-Dried specimens was used. 

m^^s^^mmmmmm^^Mm^^^m^^mms^s^^ 
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10. Calculation 

The specific gravity was calculated based on the measured weight, no correction for 
phosphorus content was applied as the majority of the phosphorus had been vaporized in 
the drying process prior to testing.. 

GRADATION/HYDROMETER TESTS (ASTM D 422-63) 

1. Scope 

1.1 This test method covers the quantitative determination of the particle size distribution 
of phosphorus laden sludge samples. 

3. Apparatus 

3.1 Standard equipment was used for the test. Apparatus A was used for stirring the 
sample. 

4. Dispersing Agent 

4.1 A solution of sodium hexametaphosphate (40 g/L) was used. 

5. Test Sample 

5.1.2 Each sample was prepared by placing in a sample dish the amount of wet sample 
that would dry to approximately 50 to 65 g of dry sample, based on the predetermined 
moisture content of the sample. 

7. Determination of Composite Correction for Hydrometer Reading 

7.1 The correction was determined as described in the ASTM method. 

8. Hygroscopic Moisture 

8.1 A hygroscopic moisture was not determined, but the previously conducted moisture 
content on a sample from the sample jar was assumed to be representative of the moisture 
content of the gradation/hydrometer sample. 

9. Dispersion of Soil Sample 

9.1 The dispersion of the sample was accomplished as described in the ASTM method 
using stirring apparatus A. 

10. Hydrometer Test 

The hydrometer portion of the test was conducted as described in the ASTM method. 

APPUED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 4i 194 



Page 8 

1 1 . Sieve Analysis 

Following the last reading for the hydrometer test, the sample was transferred to a No. 200 
sieve and washed. The sample was washed in the sink in the FMC lab room adjacent to 
the mining lab area. The material retained on the No. 200 sieve was dried in the drying 
oven according to the modified ASTM 0 2216 method. After drying a sieve analysis was 
conducted on the sample. 

12. Calculation 

The test was calculated as described in the ASTM method. A specific gravity of 2.70 was 
used. 

CONSOLIDATION TESTS (ASTM D 2435-90) 

1 . Scope 

This test covers procedures for determining the magnitude and rate of consolidation of 
phosphorus laden sludge when it is restrained laterally and drained axially while subjected 
to incrementally applied controlled-stress loading. 

1.1.2 Test method B- Time deformation readings were taken on all load increments. 
Successive load increments were applied after less than 0.0003 inches of deformation 
occurred over 1 hour. 

1.2 The samples could also be chemically altered and may require special evaluation 
techniques. 

5. Significance and Use 

5.2 The test results can be greatly affected by sample disturbance. The phosphorus laden 
samples were slurry-like in consistency. The samples were not undisturbed or remolded 
but placed at the approximate consistency and moisture content as they appeared in the 
sample jars. 

6. Apparatus 

6.1 Load Device- A standard loading device was used. 

6.2 Consolidometer-The consolidometer for conducting the tests on the slurry like samples 
consists of a 4-inch (I.D.) ring. 4 inches in height. 

6.3 Porous Disks - A porous disk was embedded into the a stainless steel loading disk. 
The ring was placed over a 5 inch diameter porous disk and inside of 6 inch (I.D.) plex-
glass dish with a stainless steel bottom. 
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6.3.1 Diameter- The top loading disk was machined to slide into the ring with a very small 
tolerance, (less than the standard) The small tolerance was to reduce the potential for the 
sludge to escape around the top disk during loading. 

6.5 Deformation Indicator- The deformation was electronically monitored using a Linear 
Displacement Transducer (accurate to 0.0001 inches) and stored using a data acquisition 
system on a PC. 

9. Specimen Preparation 

9.1 The specimen was prepared by placing the slurry into the ring at approximately the 
same consistency and moisture content as was sampled. No additional vibration, stirring 
or distortion was conducted. 

9.7 An initial weight of the sample was not obtained. 

9.10 An initial moisture content was obtained on a separate portion of the sample from 
the same sample jar. 

1 1 . Procedure 

11.1 The sample dish was filled with water after placing the sample in the ring. 

11.5.2 Test Method B was used. The height of each sample was recorded at the following 
intervals ninety (90) 10 second readings, ninety (90) 1 minute readings, ninety (90) 10 
minute readings, ninety (90) 15 minute readings, ninety (90) 30 minute readings and any 
additional readings at 1 hour intervals. 

11.6 Moisture contents were obtained on a portion of the sample tested after completion 
of the test. 

12. Calculation 

The void ratio for each test was calculated based on the after test moisture content. 

GRADIENT RATIO (ASTM D 5101-90) 

1. Scope 

1.1 This test method is a performance test applicable for determining the phosphorus laden 
sludge-geotextile system permeability and clogging behavior under unidirectional flow 
conditions. 
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6. Apparatus 

6.1 Soil-Geotextile Permeameter - The test apparatus consists of a 2 piece, 5.375 inch 
(I.D.) permeameter. The top section (approximately 6 inches in height) contains 3 pairs 
of manometer ports 1 -inch apart from the bottom of the section and 1 manometer port 
approximately 1 inch from the top . The bottom section is approximately 3% inches in 
height and contains an additional manometer port. The top and bottom caps are machined 
aluminum and contain ports for in/out flow. 

6.4 A manometer board with tubing attached was used to measure head values. 

6.5 One soil support screen was placed between the two sections. . 

6.6 A piece of the geosynthetic filter fabric from a Mebra 88 wick drain was placed over 
the support screen. 

7. Sampling and Test Specimens 

7.1 The geosynthetic filter fabric was taken off the wick drain and a 5.375 inch diameter 
piece was cut from the center of the sample. 

9. Procedure 

9.1.2 All valves and openings were covered with filter paper and taped to the inside of the 
permeameter. 

9.4 Approximately 4 inches of the slurry sample was placed over the filter fabric. The 
sample appeared to be placed at the same moisture and approximate density as existed in 
the sample jar although no measurements were recorded. 

9.6 Additional saturation techniques were not used. The sample was primarily saturated. 

9.7 Running the Test 

The first test resulted in a piping failure along the outside wall of the sample approximately 
6 hours after initiation of the test at a head of 4.3 feet. Photos of the failure were taken 
and provided to BEI. Prior to the piping failure, a permeability value of 2.8 x 10'^ cm/sec 
was measured. The outflow water was observed to be cloudy and the sand in the bottom 
section appeared to be contaminated with the slurry. The height of the sample was also 
observed to have decreased by an estimated V* inch. 

The second test was modified by using silicone sealant around the perimeter to seal the 
filter fabric to the permeameter. A head of 4.4 feet was applied to the sample. Flow 
through the manometer tubes and outflow tube was observed approximately 1 hour after 
applying the head of water to the sample. Measurements after A-Vi hours indicated a 
gradient ratio of less than 1 and a permeability value of 1.3 x 10"* cm/sec. The test 
continued over-night, but failed again due to piping along the perimeter of the sample when 
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the test was observed the following morning. As before, the outflow water was observed 
to be cloudy and the sand in the bottom section was observed to be contaminated with the 
slurry. The height of the sample was also observed to have decreased by an estimated V* 
inch. 

A third test was setup using a bentonite paste rather than silicone. A head of 2.2 feet was 
applied. After a period of approximately 24 hours the head was raised to approximately 
6 feet. The head was again raisad to approximately 9.7 feet after an additional 36 hour 
period. Various piping problems were observed during the last stage. 

PERMEABILITY TESTS (ASTM D 2434-68) 

The permeability tests were conducted using Rigid-Wall, compaction mold permeameters 
with a double ring in the bottom porous disk. The standard ASTM D 2434-68 is applicable 
for granular soils (typical permeability values greater than 1 x 10'° cm/sec). A standard test 
method using rigid-wall, compaction mold permeameters has recently been presented to 
ASTM Subcommittee D18.04 by D.E. Daniel and Craig H. Benson for final approval. A 
draft copy of this standard was referenced for conducting these tests. 

1. Scope 

1.1 This test method covers the determination of the permeability coefficient by the 
constant head method for the phosphorus laden sludge samples. 

4. Apparatus 

4.1 Permeameter - The permeameters consisted of 4 inch diameter rigid mold, 4 inches in 
height. The base plate contains a double ring. 

6. Preparation of Specimens 

6.4 The sample was placed into the mold at approximately the same consistency and 
moisture content as was sampled. 

7. Procedure 

The head values increments at which the test was conducted ranged from 2.7 to 13.5 feet. 
Several piping failures occurred during the tests. After each failure, the sample was 
remixed, measured, and restarted. Several moisture contents were measured at various 
stages of the tests. 

^ ^ ^ S f i ^ ^ i ' " * ^ ^ ^ • • ' ^ ^ ''•'•"iCfffffi^ 
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4.0 DISCUSSION OF TEST RESULTS 

MOISTURE CONTENTS 

Forty (40) moisture content tests were conducted on Pond 15S samples at the moisture content 
as sampled and nine (9) moisture contents conducted on samples after consolidation, permeability 
and gradient ratio tests. 

Initial moisture content values ranged from 155 to 324 percent of the dry weight uncorrected and 
92 to 216 percent corrected for P̂  content. The accuracy of the corrected values is dependant 
upon the accuracy of the P* content. 

The results of the tests are listed in Table 1 and the data calculation sheet is found in Appendix 
A. 

ATTERBERG LIMITS 

The results of the tests indicate liquid limit values ranging from 75 to 123 percent uncorrected and 
48 to 91 percent corrected for P̂  content. The plastic limit tests indicate values of 62 to 108 
percent uncorrected and 39 to 72 percent corrected for P̂  content. The plasticity index of the 
uncorrected values ranges from non-plastic to 35 percent and from non-plastic to 26 percent 
corrected for P̂  content. The values indicate an Elastic Silt (MH) classification according to ASTM 
D 2487. The accuracy of the corrected values is dependant upon the accuracy of the P* content. 

The Atterberg Limit tests were conducted inside of a glove box with a oxygen free atmosphere. 
The samples were obtained at relatively high moisture contents that required drying. Initially, 
drying was attempted by air circulation with the fan inside the glove box. Several samples were 
placed in open dishes, but drying was slow. It was observed during pressing, rolling and mixing 
the samples, the samples appeared to take on additional moisture. Sampies were then dried using 
blotting techniques with paper towels. 

The neoprene and silver lining gloves resulted in a loss of dexterity for conducting the plastic limit 
tests. The difficulty involved rolling the thread down to % inch diameter. There was an obvious 
loss of accuracy in conducting this portion of the test. The tests were all conducted by the same 
individual, which would provide consistency. 

The results of the tests are listed in Table 1 and the data-calculation sheet shown in Appendix B. 

SPECIFIC GRAVITY 

Specific gravity tests were conducted on three samples of the sludge. The values range from 
2.62 to 2.77 with an average value of 2.71. 

A value of 2.70 was used in calculations for other test results. The results of the test are listed 
in Table 1 and the data-calcuiation sheet in Appendix C. 
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GRADATION\HYDROMETER 

Grain size distribution tests were conducted on 10 samples of the sludge. The samples contained 
96 to 100 percent passing the No. 200 sieve. The samples contained 39 to 84 percent clay size 
particles (< 0.005 mm) with an average of 64 percent. 

The sampies were prepared wet. The dry weight was determined using the moisture content 
obtained from the same sample jar. Inaccuracies could result from any differences in the moisture 
content of the test sample and the moisture content sample. Any inaccuracies would probably not 
be significant. 

Results of the tests are shown graphically in Figures 1 through 5 and the data-calculation sheets 
are included in Appendix D. 

CONSOLIDATION 

We conducted 4 one-dimensional consolidation tests on samples of the sludge. The sampies were 
tested in a modified consolidometer. The tests were loaded at pressures of 10,25,50,100,250, 
500,1000,2000 and 4000 psf. Time deformation readings were taken for each increment. The 
void ratio,(e) vs. log of pressure results are shown graphically on Figures 7-10. Time consolidation 
plots for deformation vs. square root of time are shown on Figures 11 -46 and plots for deformation 
vs. log of time are shown on Figures 47-82. The test data and calculations for the tests are listed 
in Appendix E. 

Initial void ratios were 3.40, 3.47, 3.49 and 5.35. The void ratio values were calculated based 
on the final moisture content as opposed to the initial moisture content. The initial moisture 
content was taken from the same sample jar and final moisture content from the actual sample 
tested. The final P4 corrected moisture contents ranged from 75 to 98 percent. 

Following three of the tests, pocket penetrometer tests were conducted, which resulted in pocket 
penetrometer values of 0.3, 0.4 and 0.55 tons per square foot (tsf). 

GRADIENT RATIO 

A gradient ratio test was conducted on composite sample of the sludge using a piece of the 
geosynthetic filter fabric from a Mebra 88 wick drain. 

The test resiiited in gradient ratio values of < 1 , which may indicate internal instability of the soil 
with some particles adjacent to the geotextile moving out of the system. It may also indicate 
some clogging at the manometer ports. Some clogging was observed in port No. 4 (port 1 inch 
above geosynthetic). We also observed some particles moving through the geosynthetic. A 
photo was taken of the contaminated silica sand below the geosynthetic and a sample of the top 
1 inch of sand was also obtained. A gradation/hydrometer test was performed on the sample and 
is shown along with an uncontamlnated sample test result in Figure 6. The sand contained only 
1 percent passing the No. 200 sieve. The outflow water was also observed to be cloudy. 
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To verify that material was passing through the fabric, a small test was conducted by placing a 
small amount of sample over a piece of fabric and filling with water. The fabric was placed inside 
a 3 inch diameter sieve prior to filling with water. The water was observed to be cloudy after 
filtering through the fabric. A photo of the test was also taken and provided to BEi. 

During various stages of the test, piping along the perimeter of the gradient ratio permeameter 
occurred. If during piping the sample was contaminated with silica sand or the manometer ports 
required cleaning, the test was terminated. 

The results of the test are listed on Table 2 and the test and calculation data are listed in Appendix 
F. 

PERMEABILITY 

Permeability tests were not initially requested, but were determined to be helpful in defining the 
hydraulic conductivity of the sludge. AGEC provided two double ring, rigid-wall compaction mold 
permeameters. The base plate of the permeameter contains a ring that provides outflow 
measurements from the central part of the test specimen and is separated from flow near the 
sidewalls. The collector ring protrudes into the test specimen and completely separates flow 
entering the base plate through the inner zone from flow entering the outer zone. The double ring 
provides a means for identifying erroneous measurements caused by side-wall leakage. 

Head values of 2.7 to 13.5 feet were applied to the samples incrementally. Several times piping 
occurred, generally around the perimeter. After a piping failure, the sample was generally remixed, 
a new sample height obtained, and the test restarted. 

The test results indicate permeability values of approximately 1 x 10® to 7 x 10"' cm/sec. The 
permeability decreased with an increase in the head value. The test results are listed on Table 2 
and the data-calculation sheets in Appendix F. 

»jm'i:mf^>^m'mif<mmmsmmmi 
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TABLE 1 

FMC Pond 15S Closure 

Summary of Laboratory Test Results 

Boring 
No. 

D5 

D7 

1 G4 

G8 

1 K4 

Sample 
No. 

1 SI 

S4 

S7 

S2 

S5 

S8 

S2 

S3 

S4 

S5 

S6 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

S2 

S4 

S5 

Depth 
(ft.) 

1 

7 

15 

3 

10 

15 

2 

5 

9 

11 

14 

1 

3 

5 

7 

10 

12 

15 

15 

3 

7 

10 

Moisture 
Content 

1%) 

167 

180 

167 

203 

168 

167 

207 

196 

188 

185 

180 

219 

219 

203 

194 

167 

169 

155 

258 

265 

184 

Phos. corr. 
Moisture 
Content 

(%) 

141 

153 

145 

175 

141 

149 

148 

144 

137 

135 

132 

175 

175 

150 

155 

135 

136 

135 

132 

88 

92 

130 1 

Atterberg Limits 

Uquid 
Limit 

92 

77 

85 

66 

Plastic 
Limit 

1 (%l 

72 

51 

64 

58 

Plasticity 
Index 

1 (%i 

20 

26 

21 

8 

Specific 
Gravity 

2.77 

2.74 
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TABLE 1 

FMC Pond 15S Closure 

Summary of Laboratory Test Results 
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(%) 
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Index 
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TABLE 2 

FMC Pond 158 Closure 

Summary of Permeability and Gradient Ratio Test Results 

Boring 
No. 

05 

II °^ 

G8 

Sample 
No. 

composite 

S2,S3,S4 

86,S7 

Depth 
Ift.) 

0-10 

3,5,7 

12,15 

Head 
(feet) 

3.1 

5.9 

9.7 

2.7 

5 

9 

13.5 

2.7 

5 

9 

11.5 

Gradient 
Ratio 

0.44 

0.33 

0.45 

Permeability 

2.5 X 10-* 

3 . 3 x 1 0 * 

4.0 x lO-* 

6.0 X -iO* 

1.6x10-« 

1.4 x lO-* 

7.3 X 10-' 

1 .2x l0-« 

3.2x10-« 

3.9x10-« 

9 .2x10- " 
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0 1 6 

1.30 

083 

064 

O i e 

014 

0.52 

O20 

Corractad WolghU (grams) | 

Ory Samp l * Watar 

5.07 
4.83 

5.76 

6.51 

8.33 

7.66 

S.66 

5.04 

7.06 

5.15 

C o r r * e t * d W * 

Dry Samp l * 

1.14 

3.02 

2.88 

5.43 

3.05 

6.60 

3.87 

2.66 

4.13 

2.46 

4.64 

3.61 

4.65 

4.20 

3.94 

6.21 

3.79 

4.19 

3.66 

3.78 

DROPS 

i i^m 
32 

26 

32 

30 

26 

25 

25 

31 
26 

ghta (grama) 

Watar 

0.82 

1.55 

1.84 

3.16 

1.19 

3.68 

2.10 

I.S8 

2.30 

1.33 

(uncorr) 

I W^M 
79.82 

71.16 

7 3 3 3 

107.99 

90.99 

78.47 

81.79 

68.25 

78.12 

87.70 

DROPS 

CORR. 

VALUE 

(uncorr) 

iiX'M'iiiM'pii 
1.030 

1.005 

1.030 

1.022 

1.005 

1.000 

1.000 

1.026 

1.00S 

(corr) 

71.52 

51.28 

64.10 

56.23 

39.01 

55.66 

54.09 

59.63 

55.S5 

53.99 

104:50 
9636 

12233 

10930 

113.27 

75.98 

94.73 

7 4 3 3 

91.24 

(uncorr) 

2235 

3334 

2335 

1434 

1831 

3479 

14.19 

26.47 

-3.29 

2334 

U 

(corr) 

91.47 

76.70 
0436 

66.49 

4831 

81.49 

6630 

8337 

5331 

7331 

(corr) 

25.42 

20.46 

8.26 

930 

2533 

12.02 

23.64 

'2.64 

19.62 

ta 



APPENDIX C 

SPECIFIC GRAVITY TESTS 
DATA - CALCULATIONS 



o 
»' 
o 
r t 

z 
o 

to 

Specific Gravity 
Pond 15S- Laboratory Data 

Boring 

No. 

Sample 

No. ' 

Dapth 

(faat) 

07 

G8 

1 08 

SS 

S3 

S4 

10 

5 

7 

Cal. Flask 

Volume 

• • • I 
362.30 
338.21 

362.30 

360.04 

359.68 

Dry Sample 

n i 
23.25 

25.00 

20.22 

23.47 

16.23 

Dry Sample 

+Flask Vol 

385.55 

363.21 

382.52 

383.51 

i 375.91 

Flask-l-Soll 

•+Water 1 

Displaced 

Water 

377.20 

354.13 

375.10 

375.00 

I 369.71 

8.35 

9.08 

7.42 

8.51 

6.20 

Temp. 

of Water 

&Sol l 

22 

19 

20 

19 

L 19 

Temp. 

Corr. 

Factor 

^ ^ ^ ^ ^ ^ 
0.9996 

1.0002 

1.0000 

1.0002 

[ 1.0002 

Specific 

Gravity 

2,783 

2.754 

2.725 

2.758 

2.618 

Average 1 

Specific 

Gravity | 

2.769 

2.742 

2.61 B 

o 



APPENDIX D 

GRADATION/HYDROMETER TESTS 
DATA - CALCULATIONS 



SIEVE/HYDROMETER WORKSHEET 

Projact # 

Projecl 

Sampla toe. 

TOTAL SAMPLE WEIQHT (diy) 

PORTION + NO. 4 

Sieve SIZE 

3-

1-1/2-
3/4-

3/B-
NO. 4 

WEIGHT RETAINED PERCENT PASSING 

100 

100 

100 

100 

100 

100 

IIPORTK IPORTION -NO. 4 

SAMPLE WEIGHT (DRY) 

SIEVE SIZE 

I 34.30 1 Sampla Wat WaigM 

WalgM WaigM — s = s s = = = = , 
Raialnad Passtoa % PASSING ^ ^ T ^ ^ O A A C l i T l O I j f iAtuRALitJ^ 

NO 

NO. 

.10 

18 

NO. 40 1 

NO. 

NO. 

50 

100 

NO. 200 1 

HHYDROMETER 

SAMPLE WEIGHT (WET) 
We 

SPECIFIC GRAVITY 

DUENISCUS CORR. 

27.8 I 

CYLINDER NO. 

CYLINDER ARE 

ELAPSED TIME HYDROMETER TEMP. 

(MINUTES) READING 

STDHYO 

REAOINQ 

15 
30 

60 
2S0 

1440 

c o m . HYD 

REAOING 

85 

54 

51 

44 

40 

28 

18 

PERCENT 

FINER 

99 

98 

82 

83 

72 

52 

33 

MENISCUS 

CORRHYD 

62 

61 

38 

53 

47 

38 

29 

0.01312 

0.01312 

0.01312 
0.01312 

0.01312 
0.01328 

0.01361 

8.1 

6.3 

6.8 
7.6 

S.6 
10.4 

12.2 

OIAMETER 

(mm) 

0.023 

0.015 

0.009 
0.007 

0.005 

0.003 
0.001 

Project No. 41194 D.1 



SIEVE/HYDROMETER WORKSHEET 

"fojact # 

Pfojset 

Sampla Loc. 

TOTAL SAMPLE WEIGHT (diy) 

[PORTION • t - T i o r 4 ' ' ' " ' ' ' ' ' * ^ ' * T , 

SIEVE SIZE 

1-1/2" 
3/4-

3/8" 

NO.4 

WEIGHT RETAINED PERCENT PASSING 

100 

100 

too 
100 

100 

100 

llPORTION -NO. 4 

SAMPLE WEIGHT (DRY) 

SIEVE SIZE 

58.41 

WaigM 

[NO 
NO. 

.10 

ia 

NO. 40 

NO. 50 j 

NO. 100 1 

NO. 200 1 

Sampla Wat WaigM 
« . . . > - » • > 

« PASSING 

88.41 

58.11 

98.01 

97.71 

1 l o a o l 
loao 
loao 
09.5 

98.3 

1 68.8 1 

I,7r4n.-ra:i 
lORY-t-OISH 
pSH 
WET 
DRY 

M C » 

- '••••'•• i T T i S f l F f f l i 

21.28 

7.02 

202.89 

lORY-l-DtSH 

piSH 
WET 

DRY 

|MC% 

r^-%< ''i^^-J". 

ISi^ 
21.26 1 

7.02 

2 0 2 . 8 ^ 

IHY' onSsstsr 
SAMPLE WEIGHT (WET) 

CYLINDER NO. 

CYLINDER ARE 

SPECIFIC QRAVrrY 

MENISCUS CORR 

ELAPSED TIME HYDROMETER TEMP. 

(MINUTES) REAOING 

STDHYD 

REAoma 

IS 

30 

60 
250 
1440 

CORRHYD 

REAOINQ 

1 80 1 
57 

92 

48 

40 

30 

18 1 

PERCENT 

FINER 

1 9 i \ 
96 1 
68 

1 78 

88 

51 

30 1 

MENISCUS 

CORRHYD 

1 "̂  
63 

58 

92 

48 

36 

1 29 

1 0.01312 1 
0.01312 

0.01312 

0.01312 

0.01312 

0.01328 

0.01361 1 

1 S.9 
6.0 

6 3 

7.8 

[ 8.8 
10.4 

1 12.2 1 

OIAMETER 

(mm) 

0.022 

0.014 

0.009 
0.007 

0.009 

0.003 

0.001 

Project No. 41194 D.2 



SIEVE/HYDROMETER WORKSHEET 

Loe. 

SAMPLE WEIGHT (dry) 

DN * NO. 4 * ' ' " ' ' ' ' ™ ™ ^ 

. SIZE 

M / r 
3/4-

3/8-

NO.4 

WEIGHT RETAINED PERCENT PASSING 

100 

100 

too 
100 

100 

100 

.JPO.OTION -Na 4 

SAMPLE WEIGHT (ORY) 9337 

WalgM 

SIEVE SIZE 
INO 

NO. 

NO. 

NO. 

NO. 

.10 

15 

40 

50 1 

100 1 

NO. 200 1 

Sampla Wat WalgM 

WalgM 

% PASSING !COAft66TiO 

1 8ai«7| 

8333 

8333 

93.87 

93.78 1 

1 loao l 
100.0 

993 

983 

88i8 

1 993 1 

IWET-fOISH 

y- 'V. i 'R'm 
lOISH 

MET 

pRY 

|MC% 

^ • • ' - • • ' ' • ' l u 7 i n * i F i n B 
|m| |B| lDRY»DISH 

21.00 

7.41 

184.62 1 

pISH 

kvET 

DRY 

|MC% 

?^.^'ru<:-f-/ry* ' 

M ^ ^ M ^ 
21.081 

7.41 

184.6%! 

HYGROMETER 

SAMPLE WEIGHT (WET) 
We 

SPECIFIC QRAVnY 

MENSCUSCORR 

273 

CYLINDER MO. 

CYLINDER ARE 

ELAPSED TIME HYDROMETER TEMP. 

(MINUTES) REAOINQ 

STDHYD 

ReUHNQ 

22 

30 

66 
278 

1440 

CORRHYD 

KAOtM 

1 ^1 
94 

48 
43 

36 

28 

1 2o | 

PERCENT 

RNER 

1 "̂"l 
98 

88 

78 

86 

91 

1 371 

MENISCUS 

CORRHYD 

1 ' ' I 
81 

95 

90 

43 

39 

1 27| 

K 

1 0.01328 1 

031328 

031328 

1 0.01328 

031328 

031328 

1 031386 1 

L 

1 '-' 
6.3 

73 

8.1 

9.2 

103 

1 11-9 1 

OIAMETER 

(mm) 

0.022 

0.015 

0.008 

0.007 

O.0OS 

0.003 

0.001 

Project No. 4 1 1 9 4 D.S 



SIEVE/HYDROMETER WORKSHEET 

foi»« • 

roject 

Sampla Loe. 

TOTAL SAMPLE WEIGHT (dfy) 

jjPOHTION • t - T i o ! T ' ' " ' " ' ' * ™ ' ' * T | 

SIEVE SIZE 

5-

1-1/2-
3/4-

3 / r 

NO.4 

WEIGHT RETAINED PERCENT PASSING 

100 

100 

100 

IOC 

103 

100 

IPORTION -NO. 4 

SAMPLE WEIGHT (ORY) 90.201 Sampla Wot WalgM 

SIEVE SIZE 

NO 

NO. 

.10 

16 

NO. 40 1 

NO. 

NO. 

SO 

100 

NO. 200 1 

% PASSING 

100.0 i 

loao 1 
loao 
loao 
883 

993 1 

|M6iiTuAg< 

i-Iiifl-IHll 
DISH 

WET 

DRY 

MC% 

i 6 R f ^ t l 6 i jNAruAAL'M.6. 

:;•:••••.',<•••: l a a t t n a a i 

2131 

8.24 

194.88 

DISH 

WET 

DRY 

MC% 

— — 1 
^; .^ .w;->. . . .v .>^ ' ; .^ - : ; ; 

^v':'!";-! T - " ! ' V ^•^".^^J 

21.01 1 

8.24 1 

155.0NJ 

IHYOROMETER 

SAMPLE WEIGHT (WET) 

CYLINDER MO. 

CYLINDER ARE 

EUPSE0T1ME HYDROMETER TEMP. 

(MINUTES) READING 

STDHYD 

REAOmO 

SPEcmc oRAvrry 

MENSCUSCORR 

CORR HYD PERCENT 

REAOINQ FINER 

MENISCUS 

CORRHYD 

15 

30 

76 
288 

1440 

84 

83 

80 

48 

41 

32 
20 

'108 
104 

88 

81 

81 I 

63 

30 

81 

60 

37 

93 

48 

39 

27 

0.01328 1 
031328 

031328 

0.01328 

0.01328 

031328 

0.01396 

6.3 

6.9 

6.9 

7.8 

8.4 

9.9 

113 

OIAMETER 

(mm) 

0.024 

0315 

0.009 
O.0O7 

0.004 
0.002 

0.001 

Project No. 41194 D.4 



SIEVE/HYDROMETER WORKSHEET 

Vojeei # 

Project 

Saimpla Loc. 

TOTAL SAMPLE WEIGHT (diy) 

PORTION + N O ^ ' " ' ' ' ' ' " ^ 

SIEVE Size 

M/r 
3/4-

3/8" 
NO.4 

WEIGHT RETAINED PERCENT PASSING 

100 

100 

100 

100 

100 
100 

PORTION -NO. 4 1 _ 
SAMPLE WEIGHT (ORY) 

SIEVE SIZE 

I 98.00 1 Sampla Wai WalgM 

% PASSING 

NO. 10 

NO. 16 

NO. 40 

NO. 50 

NO. 100 

NO. 200 

1 l oao l 
1003 

803 

loao 
888 

663 1 

li7?=?n'TFia 
pflY-t-OISH 

piSH 
WET 

DRY 

^C% 

. '. . ^ .V . - . ' . - : : ' • 1 

2037 

7.19 

pRY-i'DISH 
DISH 

WET 

DRY 

183.90 |MC% 

ihmsa^s^ 
m m ^ 
^ ^ P I ^ ^ S ^ 

' 2 0 ^ 

7.15 1 
183.5*1 

HYDROMETER 

SAMPLE WEIGHT (WET) 

We 

273 

CYLINDER NO. 

CYLINDER ARE 

ELAPSED HME HYDROMETER TEMP. 

(MINUTES) REAOINQ 

STDHYD 

R&AOWQ 

SPEOFIC GRAVITY 

MENISCUS CORR 

CORRHYD PERCENT 

REAOINQ FINER 

MENSCUS 

CORRHYD 

IS 

30 

60 

257 

14S1 

1 ^1 
49 

37 

32 

29 
24 

14 1 

1 ^̂^ 1 
88 

70 

61 

99 

44 

1 27 1 

1 99 
91 

43 

38 

39 

30 

1 21 

1 0.01312 1 

031312 

0.01312 

0.01312 

031312 

031328 

0.01361 1 

1 6.6 
7.9 1 

9.2 

10.1 

103 
11.4 

1 123 1 

OIAMETER 

(mm) 

0.024 

0.017 

0.010 

0.008 

0.006 

0.003 

0.001 

Project No. 41194 D.S 



SIEVE/HYDROMETER WORKSHEET 

roject # 

Project 

Sample Loc. 

TOTAL SAMPLE WEIGHT (dry) 

llPORTION + NO. 4 I 

SIEVE SIZE 

M / r 
3/4" 

3/8" 

NO.4 

WEIGHT RETAINED PERCENT PASSING 

100 

100 

100 

100 

100 
100 

PORTION -NO. 4 

SAMPLE WEIGHT (DRY) 

SIEVE SIZE 

f » a ^ l | - • * . - - aa«- i—••» 

[NO 
NO. 

.10 

16 

NO. 40 1 

NO. 

NO. 

SO 1 
100 1 

NO. 200 1 

« PASSING 

1 100.0 1 
1 loao 

l oao 

993 

993 

993 1 

NdiiTOAe^ 

pISH 

WET 

pRY 

IMCK 

UAAedTId 1 iN^ftfuTMT 
;::;:.^.;:;w::|mniRai 

IHHSSSIffl DISH 

20.99 |WET 

7.08 DRY 

196.47 |MC% { 

1 
U.-l̂ -X , ^ ? W I 1 A X . - . S ; 

s p n ^ j ^ ^ 
pi^pli^^ 

20.991 
7.08 

196.5?«1 

IjHYOROMETER 

SAMPLE WEIGHT (WET) 
We 

SPECIFIC QRAVmr 

MENISCUS CORR 

273 1 

CYLINDER NO. 

CYLINDER ARE 

ELAPSED TIME HYDROMETER TEMP. 

(MINUTES) REAOINQ 

STDHYD 

REAOINQ 

IS 

30 

SO 
293 
1440 

CORRHYD 

READING 

1 ^1 
83 

00 

98 

1 90 
38 

1 27) 

PERCENT 

FINER 

1 ' ' I 
82 

88 

1 82 

1 ^ 
97 

40 1 

MENISCUS 

CORRHYD 

1 '' 
80 

1 66 
82 

98 

49 

34 1 

1 0.01312 1 
031312 

031312 

0.01312 

031312 

031328 

031361 1 

1 *'̂  
93 

5.9 

6.1 

7.1 

8.9 

1 10.7 

OIAMETER 

(mm) 

0.020 

0313 

0.008 

0.006 
0.005 

0.002 

0.001 

Project No. 41194 D.6 



SIEVE/HYDROMETER WORKSHEET 

Projecl # 

Project 

Sample Loc. 

TOTAL SAMPLE WEIGHT (d»y) 

PORTION + NO. 4 

SIEVE SIZE 

5" 

1-1/r 

3/4-

3/8-
NO. 4 

WEIGHT RETAINED PERCENT PASSING 

100 
100 

100 

100 

100 
100 

E! 'PORTION -NO. 4 

SAMPLE WEIGHT (DRY) 9331 

SIEVE SIZE 

JNO.IO 

NO. 16 

NO. 40 

NO. 50 

NO. 100 
NO. 200 j 

Sampla Wai WaigM 

RsMlnad PMalng % PASSING iMSI5Ttifl6'&6lm66TiO l l R A T u H g ^ ^ 

93.81 

93.78 
9331 

83.77 

93.73 

1 lOOOl 
100.0 

lOOO 

100.0 

983 
1 6 M | 

ri7I=lfl ']I--in 
iDRYl-OISH 
b iSH 

hVET 

pRY 
|MC% 

r"-^< :>:;.-IVrfitMFTMl 
L : : - ? • - > 

21.77 1 

7.1 1 
208.82 1 

toRY+OISH 

loiSH 
hwET 
pRY 
|MC% 

?'^v^'T '•'''•' •"V^^.''^."'^.'' 

21.77 j 
7.1 

206.6si 

i H Y O R O M E T S r 

SAMPLE WEIGHT (WET) 

We 

CYLINDER NO. 

CYLINDER ARE 

ELAPSED TIME HYDROMETER TEMP. 

27.8 

SPECIFIC GRAVITY 

MENISCUS CORR 

(MINUTES) REAOING 

STDHYO 

REAOINQ 

15 

31 

84 

285 
1440 

CORRHYD 

REAOING 

1 ^1 49 
42 
36 
29 
24 

1 17 1 

PERCENT 

FINER 

1 ^1 90 
77 
66 
53 
44 

1 31 1 

MENISCUS 

CORRHYD 

1 '̂  96 
49 
43 
36 
31 

1 24 1 

1 0.01326 1 
0.01328 

031328 

0.01328 

0.01328 

0.01328 

0.01396 1 

1 6.3 

7.1 
8.3 
9.2 

10.4 

11.2 

1 12.4 1 

DIAMETER 

(mm) 

0.024 

0.016 

0.010 

0.007 

O.OOS 

0.003 

0.001 

Project No. 41194 D.7 



SIEVE/HYDROMETER WORKSHEET 

3 Loe. 

A.L SAMPLE WEIGHT (d>y) 

'.7!0N •*• N O . T " * " " ^ ' I 

;siZE 

1-1/? 

3/4" 

3 / r 

NO.4' 

WEIGHT RETAINED PERCENT PASSING 

100 

100 

100 

100 

100 

100 

ON -NO. 4 

SAMPLE WEIGHT (DRY) 

SIEVE SIZE 

47.89 

WaigM 

Ratalnad 

Sampla Wat WalgM 

vvviyiii 

PtMtng 

NO 

NO. 

NO. 

NO. 

NO. 

.10 

16 

40 

50 

100 

NO. 200 1 

llHYDROMETER 

SAMPLE WEIGHT (WET) 

CYLINDER NO. 

CYUNDER ARE 

ELAPSED TIME 

(MINUTES) 

HYDROMETER TEMP. 

READING 

STDHYO 

REAOINQ 

SPECIFIC GRAVmr 

MENISCUS CORR 

CORRHYD PERCENT MENISCUS 

REAOINQ FINER CORRHYD 

15 

31 

265 
1440 

96 
81 
42 
36 
33 
28 
21 

118 
105 
87 
74 
88 
98 
43 

83 
88 
48 
43 
40 
39 
28 

031328 
031328 
031328 
031328 
001328 
031328 
0.01396 

6.0 
63 
6.3 
9.2 
9.7 

103 
11.7 

DIAMETER 

(mm) 

0.023 

0315 
0.010 

0.007 

0.005 

0.003 

0.001 

Project No. 41194 D.S 



SIEVE/HYDROMETER WORKSHEET 

Project # 

Project 

Sample Loe. 

TOTAL SAMPLE WEIGHT (diy) 

llPORTION * NO. 4 " " ^ 

SIEVE SIZE 

r 
3-

M/2-
3/4-
3/8-

NO. 4 

WEIGHT RETAINED PERCENT PASSING 

100 
100 
100 
100 
100 
100 

llPORTION -NO. 

SAMPLE WEIGHT (DRY) 

SIEVE SIZE 

9437 
wwQin 

[NO 
NO. 

NO. 

10 

16 

40 1 
NO. 50 1 

NO. 100 1 

NO. 200 1 

Sampla Wot WalgM 
WaigM 

% PASSING T®^ 

84.37 
84.29 
S4J7 
94.23 
94.22 

1 loao 
IOOLO 

100.0 

lOOlO 

003 

1 9M\ 

piSH 
WET 

pRY 

|MC% 

? ' . ^ ; - ; ; - - ' irn -̂mmzm 
•••|I|I|0RY4.DISH 

21.91 

7.63 

18131 1 

pISH 

WET 

BRY 

| M C % 

• : : • • ' . • S - . / s . - ' ' : ' : - : : : 

^,.-...-.....-..,-.--v-.-^-v.:. 

21.51 

7.63 

181.9* 

IIHYDROMETS* 

SAMPLE WEIGHT (WEI) 

CYLINDER NO. 

CYLINDER ARE 
ELAPSED TIME 

(MINUTES) 

2 1 
S 

15 

31 

60 

254 

1405 1 

Wc 

^jjgPIS^II^gM 

r 273 1 
HYDROMETER 

READING 

[:'*TfWWW 

^^M 
m^HaUi 
p ^ l i i i H 
ffiBBlSai 
MSMMum 

TEMP. S T D H Y O 

REAOINQ 

S P E a F I C Q R A V r i Y 

MENISCUS CORR 

C O R R HYD PERCENT MENISCUS 

REAOING FINER CORR HYD 

i S 3 | 

92 

47 
41 

37 
26 

18 1 

1 " 1 
99 

86 
79 

67 
47 

1 2 9 | 

1 60 
59 
54 

46 

1 ** 
33 

1 23 | 

1 0.01328 1 
0.01328 

0.01328 

0.01328 

1 031328 

031328 

031328 1 

1 8.5 

8.6 

1 '-4 
8.4 

9.1 

103 

[ 12-s| 

OIAMETER 

(mm) 

0.024 

0.015 

0.009 

0.007 

O.OOS 

0.003 

0.001 

Project No. 41194 D.9 



SIEVE/HYDROMETER WORKSHEET 

Project # 

Project 

Sample Loc. 

TOTAL SAMPLE WEIGHT (dry) 

llPORTION T T J o ^ * " ^ " ^ ^ " ^ 

SIEVE SIZE 

1-1/Z" 

3/4" 

3/r 
NO.4 

WEIQHT RETAINED PERCENT PASSING 

100 
100 
100 
100 
100 
100 

llPORTION - N o T 

SAMPLE WEIGHT (DRY) 

SIEVE SIZE 

NO 

NO. 

NO. 

NO. 

NO. 

.10 

16 

40 

50 

100 

NO. 200 1 

iHYDflOMETEH 

SAMPLE WEIGHT (WET) 

CYLINDER NO. 

CYLINDER ARE 

We 

273 1 

ELAPSED TIME HYDROMETER TEMP. 

(MINUTES) REAOINQ 

STDHYD 

REAOINQ 

SPECIFIC GRAVITY 

MENISCUS CORR 

CORRHYD PERCENT 

REAOINQ RNER 

MENISCUS 

CORRHYD 

30 
84 

263 
1402 

49 

44 

24 

22 

20 

13 

10 

99 

86 

47 

43 

38 

29 

19 

96 

91 

31 

29 

27 

20 

18 

001328 

0.01328 

0.01328 

0.01328 

001328 

0.01328 

031386 

7.1 

7.9 

11.2 

113 

113 

133 

13.7 

OIAMETER 

(mm) 

0.025 
0317 

0.009 
0.008 

0.003 

0.003 

0.001 

Project No. 41194 D.IO 



SIEVE/HYDROMETER WORKSHEET 

Project # 

Project 

Sampla Loc. 

TOTAL SAMPLE WEIGHT (dry) 

llPORTION f ' T i o r T ' ' " ' " " " " " 

312.48 

SIEVE SIZE WEIGHT RETAINED PERCENT PASSING 

1-1/2" 

3/4" 

3/8" 

NO.4 

100 

100 

100 

100 

100 

100 

PORTION -NO. 4 

SAMPLE WEIQHT (DRY) Sampla Wat WeIgM 

SIEVE SIZE 

JNO 
NO 
NO. 
NO. 
NO. 
NO. 

8(10) 

16 
30(40) 
SO 
100 
200 1 

% PASSING 

1 '̂̂ l 100 
13 
3 
0 
0 1 

lM6isTui4ge6RAecTio| 
IWET+DISH 

loRY-l-DISH 

IDISH 
JWET 
JDRY 
|MC« j 

96.871 
56.76 1 
0.19 1 

HYDROMETER 

SAMPLE WEIGHT (WET) 

CYLINDER NO. 

CYLINDER ARE 

ELAPSED TIME 

(MINUTES) 

SPECIFIC QRAVriY 

MENISCUS CORR 

HYDROMETER 

REAOINQ 

TEMP. STDHYO 

READING 

CORRHYD 

REAOING 

PERCENT 

FINER 

MENISCUS 

CORRHYD 

15 

30 

60 

250 
1440 

0_ 0_ 6 
T 0_ t 
r 0_ « 
r 0 8 
r o_ 6 
r 0^ 8 
O" 0 8 

0.01382 1 
031382 

0.01382 

0.01362 

I 031382 

0.01417 

E R R | 

1 1S.3 
153 
15.3 

153 
15.3 

15.3 

1 15.3 1 

OIAMETER 

(mm) 

0.038 

0.024 

0314 

0.010 

0.007 

0.004 

ERR 

Project No. 41194 
D.l 1 



SIEVE/HYDROMETER WORKSHEET 

Project # 

Project 

Sample Loc. 

TOTAL SAMPLE WEIGHT (d l ^ 

IPORTION •!• NO. 4 g 

113.56 1 

SIEVE SIZE 

5" 

M/2-

3/4" 

3/8" 
NO. 4 

WEIGHT R • PERCENT PASSING 

100 

IOO 

100 

100 

100 

100 I 

llPOff PORTION -NO. 4 

SAMPLE WEIQHT (ORY) 

SIEVE SIZE 

NO. 8(10) 

NO. 16 

NO. 30(40) 

NO. 50 

NO. 100 

NO. 200 

Sampla Wat WalgM 

WaigM 

Passing % PASSING 

jHYDROMET^ 

SAMPLE WEIQHT (WET) 

CYLINDER NO. 

CYLINDER ARE 

ELAPSED TIME HYDROMETER TEMP. 

(MINUTES) 

15 

30 

60 
250 
1440 

READING 

STDHYD 

READING 

SPECIFIC GRAVrfY 

MENISCUS CORR 

CORR HYD PERCENT 

READING FINER 

MENISCUS 

CORR HYD 

2_ 1_ 7 
1_ 1_ 7 

T 1_ 7 
O] 0_ 6 
£ 0_ 8 
r 0_ 6 
O" 0 6 

0.01382 

0.01382 

0.01382 

031382 

0.01382 

0.01417 

ERR 

15.1 

15.1 

15.1 

15.3 

153 

153 

15.3 

DIAMETER 

(mm) 

0.038 

0.024 

0.014 

0310 

0.007 

0.004 

ERR 

Project No. 41194 D.12 



APPENDIX E 

CONSOLIDATION TESTS 
DATA - CALCULATIONS 



One Dimensional Consolidation 

||Pro)oct No. 

Proiect 

jjSsmple ID 

IJSampfe Ht. 
Sample D>a. 

Sample Area 

Sample Vol . 

Phos Cont. 

In i ! . M.C. 

Init. M.C. (corr) 

Final M.C. 

Final M.C. (corr 
Dry Wt. o t Soll/( 

Dry WL of Soi l / i 

Ispee. Grav. 

Pocket Pen. 
lo ial Reset 

41194 

FMC Pond ISS 

D7-S5 ® 10' 

ip iMM^^^^PMMm 
1.878 (In) 
4.000 (In) 

0.087 (aq-ft) 

0.014 (eu-ft) 

4.08 (%) 

167.63 (%) 

141.28 (%) 
103.14 (%) 

87.59 (%) 
237.25 (g) 

216.97 (g) 

2.7 

0.55 (tif) 

0.4362 2000 psf 

H Moisture Content Weights [ 
|(lnltlal) 1 

|rotal Wot Wt. (g) 
ipho i . Wt. (g) 
lDryWt.{g) 

b r y Wt. + Phos Wt. (g) 

iwator Wt. + Phos (g) 

Water Wt.{g) 

1 20.42 jj 

0.83 
7.63 

8.46 1 

12.79 

11.96 !l 
(final) II 

Total Wot Wt. (g) 

Phoo. Wt. (g) 

DryWt{g) 
Dry Wt. ••• Phot Wt. (g) 

Water Wt. -t-Pho* (g) 

Water Wt.(g) 

64.11 jj 

2.62 

31.56 
34.16 

32.55 

29.93 II 

0 Pressure 

j (P«t) 

1 

Rnal Dial 

Reading 

( Indies) 

Deformation 

Onehes) 

Sample H t 

(incties) 

Strain Void Ratio 

e 

Dry 

Density 

(pef) 
Calc. f rom final MC 

0.001 

0.0100 

0.0250 

0.0500 

0.1000 
0.2500 

O.SOOO 

1.0000 

1 2.0000 
1 4.0000 

0.4363 

0.4225 

0.3586 

0.3209 
0.2785 
0.2190 

0.1657 

0.1058 

0.0377 

0.3920 

0.0000 

0.0138 

0.0777 

0.1154 

0.1578 
0.2173 

0.2706 

0.330S 

0.3986 

0.4428 

1.8780 

1.8642 

1.8003 

1.7626 

1.7202 
1.6607 

1.6074 

1.5475 
1.4794 

1.4352 

0 
0.73 

4.14 

6.14 

8.40 
11.57 

14.41 

17.60 

21.22 

23.88 

3.403 

3.371 

3.221 

3.133 

3.033 
2.894 

2.769 

2.828 

2.489 

2.365 

iffllMW 
38.26 

38.55 

39.92 
40.77 

41.77 
43.27 

44.71 

46.44 

48.57 

50.07 

Void Ratio 
e 

Dry j 

Density 

(pcf) 1 
Gale, f rom Initial MC i 
.',^ifNtfr.jviArjif\fn^n^^^^^^ 

3.815 

3.779 

3.615 

3.519 

3.410 
3.258 

3.121 
2.967 

2.793 

2.679 

jss i j iMWj 
34.99 1 

35.25 

36.50 

37.28 

38.20 
39.57 

40.88 

42.47 

44.42 
45.79 

Note: Inttiai MC not talcsn from actual sample testd, t>ut fro same sample jar. 

Final MC taicon from aenial sample tested. 

Void Ratio (e), ealeulatsd from final MC IU<oly to be most accurate. 

Pro jec t No . 4 1 1 9 4 E.1.1 



Sample D7-S5@ 10' 

Time 

(minutes) 

Square Root of TtmefTest 1 @ 10 psf 

(minutes) 

rest 2 (8 25 psf 

Dial Roading 
(I f lChM) 

DofteetienI Dial Reading Deflection 

(Inches) \ (incties) | (inches) 

Test 3 @ 50 psf 

Dial Reading 

(inches) 

Deflection 

(Inches) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

0 

0.41 

0.58 

0.71 

0.82 

0.91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1..53 

1.58 

1.63 

1.68 

1.73 

1.78 

1.83 

1.87 

1.91 

1.96 

ZOO 

2.04 

Z08 

2.12 

Z16 

Z20 

2.24 

2.27 

Z31 

2.35 

2.38 

2.42 

2.45 

2.48 

0.4383 

0.4363 

0.4363 

0.4363 

0.4362 

0.4362 

0.4363 

0.4362 

0.4362 

0.4362 

0.4362 

0.4363 

0.43G2 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4361 

0.4362 

0.4362 

0.4363 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4361 

0.4361 

0.4361 

0.4361 

0 

0 

0 

0 

-0.0001 

•0.0001 

0 

-0.0001 

-0.0001 

•0.0001 

-0.0001 

0 

-0.0001 

-0.0001 

-0.0001 

-0.0001 

-0.0001 

•0.0001 

•0.0001 

•0.0001 

•0.0001 

•0.0001 

•0.0002 

•0.0001 

•0.0001 

0 

•0.0001 

•0.0001 

•0.0001 

•0.0001 

•0.0001 

-0,0001 

-0.0001 

-0.0001 

-0.0002 

-0.0002 

-0.0002 

-0.0002 

0.4357 

0.4238 

0.4233 

0.4229 

0.4225 

0.4221 

0.4219 

0.4215 

0.4212 

0.4208 

0.4206 

0.4202 

0.42 

0.4196 

0.4194 

0.4192 • 

0.4186 

0.4185 

0.4183 

0.418 

0.4176 

0.4174 

0.4171 

0.4168 

0.4166 

0.4162 

0.416 

0.4158 

0.4155 

0.4153 

0.415 

0.4148 

0.4145 

0.4144 

0.414 

0.4137 

0.4135 

0.4133 

0 

-0.0119 

-0.0124 

-0.0128 

-0.0132 

-0.0136 

-0.0138 

-0.0142 

-0.0145 

-0.0149 

-0.0151 

-0.0155 

-0.0157 

-0.0161 

-0.0163 

• -0.0165 

•0.0169 

-0.0172 

-0.0174 

•0.0177 

•0.0181 

-0.0183 

-0.0186 

•0.0169 

-0.0191 

•0.0195 

•0.0197 

-0.0199 

-0.0202 

-0.0204 

-0.0207 

-0.0209 

-0.0212 

-0.0213 

-0.0217 

-0.022 

-0.0222 

-0.0224 

0.3586 

0.3574 

0.3569 

0.3565 

0.3561 

0.3559 

0.3555 

0.3553 

0.3549 

0.3547 

0.3544 

0.3541 

0.3539 

0.3537 

0.3533 

0.3531 

0.3528 

0.3526 

0.3523 

0.3522 

0.3519 

0.3516 

0.3515 

0.3512 

0.3509 

0.3507 

0.3505 

0.3503 

0.35 

0.3499 

0.3496 

0.3494 

0.3492 

0.3491 

0.3488 

0.3486 

0.3484 

0.3462 

0 

-0.0012 

-0.0017 

-0.0021 

-0.0025 

-0.0027 

-0.0031 

-0.0033 

-0.0037 

-0.0039 

-0.0042 

-0.0045 

-0.0047 

-0.0049 

-0.0053 

-0.0055 

-0.0058 

-0.006 

-0.0063 

-0.0064 

-0.0067 

-0.007 

-0.0071 

-0.0074 

-0.0077 

-0.0079 

-0.0081 

-0.0083 

-0.0086 

•0.0087 

-0.009 

-0.0092 

-0.0094 

-0.0095 

-0.0098 

-0.01 

-0.0102 

-0.0104 

Project No. 41194 E.1.2 



Sample D7-S5@ 10' 

^f ; Time 

(minutes) 

6.33 

6.50 

6.67 

6.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

g ^ 8.83 

^ P 9.00 
9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

J ^ 
^ P 12.33 

12.50 

Square Root of Time 

(minutes) 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2.74 

2.77 

2.60 

2.83 

2.86 

2.89 

2.92 

2.94 

2.97 

3.00 

3.03 

3.06 

3.08 

3,11 

3.14 

3,16 

3.19 

3.21 

3.24 

3.27 

3.29 

3.32 

3.34 

3.37 

3.39 

3.42 

3.44 

3.46 

3.49 

3.51 

3.54 

Tes t i ( §10 psf j 

Dial Reading 

(inches) 

0.4361 

0.4359 

0.4359 

0.4358 

0.4359 

0.436 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

04359 

0.4359 

0.4359 

0.4359 

0.4358 

0.4358 

0.4358 

0.4359 

0.4358 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4359 

0.4358 

Deflection 

(inches) 

-0.0002 

•0.0004 

M3.0004 

-0.0005 

-0.0004 

-0.0003 

-0.0004 

-0.0004 

•0.0004 

•0.0004 

-0.0004 

•0.0004 

•0.0004 

-0.0004 

-0.0004 

-0,0004 

•0.0004 

•0,0004 

-0,0004 

-0.0005 

•0.0005 

•0,0005 

•0.0004 

•0.0005 

•0.0004 

•0.0004 

•0.0004 

•0.0004 

•0.0004 

-0.0004 

•0.0004 

-0.0004 

-0.0004 

•0.0004 

-0.0004 

-0.0004 

-0.0004 

-0.0005 

Test 2 @ 25 psf 

Dial Reading 

(inches) 

0.4129 

0.4128 

0.4124 

0.4121 

0.412 

0.4116 

0.4114 

0.4112 

0.4109 

0.4108 

0.4105 

0.4103 

0.41 

0.4097 

0.4096 

0.4093 • 

0.409 

0.4088 

0.4086 

0.4083 

0.4082 

0.4079 

0.4077 

0.4075 

0.4073 

0.4071 

0,4068 

0,4066 

0.4064 

0.4062 

0.4059 

0.4057 

0.4055 

0.4052 

0.405 

0.4048 

0.4047 

0.4045 

Defiection| 

(inches) 

-0.0228 

-0.0229 

-0.0233 

-0.0236 

-0.0237 

-0.0241 

-0.0243 

-0.0245 

•0.0248 

-0.0249 

•0.0252 

-0.0254 

-0.0257 

-0.026 

-0.0261 

-0.0264 

-0.0267 

-0.0269 

-0.0271 

-0.0274 

-0.0275 

-0.0278 

-0.028 

-0.0282 

-0.0284 

-0.0286 

•0.0289 

•0.0291 

•0.0293 

-0.0295 

-0.0298 

-0.03 

-0.0302 

-0.0305 

-0.0307 

-0.0309 

-0.031 

-0.0312 

Test 3 (S 50 psf 

Dial Reading 

(inches) 

0.348 

0.3478 

0.3476 

0.3475 

0.3472 

0.3471 

0.3468 

0.3467 

0.3465 

0.3463 

0.3461 

0.346 

0.3456 

0.3457 

0.3454 

0.3453 

0.3451 

0.3449 

0.3447 

0.3446 

0.3444 

0.3443 

0.3441 

0.3439 

0.3437 

0.3436 

0.3434 

0.3433 

0.3431 

0.343 

0.3429 

0.3427 

0.3426 

0.3424 

0.3422 

0.3421 

0.342 

0.3419 

Deflection 

(inches) j 

-0.0106 

-0.0108 

-0.011 

-0.0111 

-0.0114 

-0.0115 

-0.0118 

-0.0119 

-0.0121 

-0.0123 

•0.0125 

-0.0126 

-0.0128 

-0.0129 

-0.0132 

-0.0133 

-0.0135 

-0.0137 

-0.0139 

-0.014 

-0.0142 

-0.0143 

-0.0145 

-0.0147 

-0.0149 

-0.015 

-0.0152 

-0.0153 

-0.0155 

•0.0156 

-0.0157 

-0.0159 

•0.016 

-0.0162 

-0.0164 

-0.0165 

-0.0166 

-0.0167 

Project No. 41194 E.1.3 



Sample D7-S5@ 10' 
Time 

(minutes) 

Square Root of TlreelTast 1 ® 10 psf P*** 2 (§ 25 psf 

(minutes) Dial Reading 

(Inches) 

Defleotlon| Dial Reading 

(Inches) f (incties) 

Test 3 (§ 50 psf 
Deflection 

(inches) 
Dial Reading 

(inches) 
Deflection 

(inches) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

26.83 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

36.83 

37.83 

38.83 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3,72 

3.74 

3.76 

3.79 

3.81 

3.83 

3.85 

3,98 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4.88 

4,98 

5.08 

5.18 

5.28 

5.37 

5.46 

5.5S 

5.64 

5,73 

5.82 

5.90 

5.99 

6.07 

6.15 

6.23 

0.4358 

0.4358 

0.4359 

0.4359 

0,4359 

0,4359 

0,4359 

0.4359 

0.4359 

0,4359 

0,4359 

0.4359 

0.4359 

0,4359 

0.4359 

0.4359 

0.4359 

0.4358 

0.4359 

0,4359 

0,4358 

0.4356 

0.4358 

0,4358 

0,4359 

0.4358 

0.4358 

0.4358 

0.4358 

0.4356 

0.4357 

0.4358 

0.4358 

0.4358 

0.4357 

0.4357 

0.4357 

0.4357 

-0.0005 

-0.0005 

-0.0004 

-0.0004 

-0.00O4 

-0,0004 

-0,0004 

•0,0004 

•0.0004 

•0,0004 

-0,0004 

-0.0004 

-0.0004 

-0.0004 

-0.0004 

-0.0004 

-0.0004 

-0.0005 

-0.0004 

-0,0004 

•0,0005 

•0,0005 

•0.0005 

•0,0005 

•0,0004 

•0,0005 

•0.0005 

•0.0005 

•0,0005 

•0.0005 

•0.0006 

•0.0005 

•0.0005 

•0.0005 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

0.4042 

0.4041 

0.4039 

0.4036 

0.4034 

0.4033 

0.403 

0.4028 

0.4026 

0.4025 

0.4022 

0.4019 

0.4018 

0.4016 

0.4004 

0.3993 

0.3982 

0.3971 

0.3959 

0.395 

0.394 

0.393 

0.392 

0.3911 

0.3902 

0.3883 

0.3885 

0.3877 

0.3868 

0.3861 

0.3853 

0.3846 

0.3838 

0.3832 

0.3825 

0.3819 

0.3812 

0.3806 

-0.0315 

-0.0316 

-0.0318 

-0.0321 

-0.0323 

-0.0324 

-0.0327 

-0.0329 

-0.0331 

-0.0332 

-0.0335 

-0.0338 

-0.0339 

-0.0341 

-0.0353 

• -0.0364 

-0.0375 

-0.0386 

-0.0398 

-0.0407 

-0.0417 

-0.0427 

-0,0437 

-0.0446 

-0.0455 

-0.0464 

-0.0472 

-0.048 

-0.0489 

-0.0496 

-0.0504 

-0.0511 

-0.0519 

•0.0525 

•0.0532 

-0.0538 

-0.0545 

-0.0551 

0.3417 

0.3416 

0.3414 

0.3413 

0.3412 

0.341 

0.3408 

0.3407 

0.3406 

0.3405 

0.3403 

0.3402 

0.3401 

0.3399 

0.3392 

0.3385 

0.3378 

0.3372 

0.3365 

0.3359 

0.3353 

0.3348 

0.3342 

0.3337 

0.3333 

0.3328 

0.3323 

0.3319 

0.3315 

0.3311 

0.3308 

0.3304 

0.3301 

0.3298 

0.3295 

0.3292 

0.3289 

0.3287 

•0.0169 

-0.017 

-0.0172 

-0.0173 

-0.0174 

-0.0176 

-0.0178 

-0.0179 

-0.018 

-0.0181 

-0.0183 

-0.0184 

•0.0185 

-0.0187 

-0.0194 

-0.0201 

-0.0208 

-0.0214 

-0.0221 

-0.0227 

-0.0233 

-0.0238 

-0.0244 

-0.0249 

-0.0253 

-0.0258 

-0.0263 

-0.0267 

-0.0271 

-0.0275 

-0.0278 

-0.0282 

-0.0285 

-0.0288 

-0.0291 

-0.0294 

-0.0297 

-0.0299 
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7ipleD7>S5@10' 

lme 

linutes) 

39.83 

-0.83 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

56.83 

57.83 

56.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

76.83 

Square Root of Time 

(minutes) 

• 

6.31 

6.39 

6.47 

6.54 

6.62 

6.70 

6.77 

6.84 

6.92 

6.99 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7.67 

7.74 

7.80 

7.86 

7.93 

7.99 

8.05 

8,11 

8,18 

8.24 

8.30 

8.36 

8,42 

8.48 

8,53 

8.59 

8.65 

8.71 

8.77 

r e s t i ® 10 psf 

Dial Reading 

(Inches) 

0.4357 

0.4358 

0,4358 

0.4358 

0.4358 

0.4358 

0.4358 

0.4358 

0.4358 

0.4357 

0.4357 

0,4357 

0,4357 

0,4358 

0.4358 

0.4358 

0.4388 

0,4358 

0,4358 

0.4358 

0,4358 

0.4358 

0,4358 

0.4358 

0,4358 

0.4358 

0.4358 

0,4358 

0.4357 

0.4357 

0.4357 

0,4357 

0.4358 

0.4358 

0,4358 

0,4357 

0.4357 

0.4357 

Defieetien 

(Inohes) 

-0,0006 

-0.0005 

-0.0005 

-0.0005 

•0,0005 

-0.0005 

-0.0005 

-0.0005 

-0.0005 

•0.0006 

•0,0006 

-0,0006 

•0.0006 

•0.0005 

-0.0005 

•0.0005 

•0.0005 

•0.0005 

-0,0005 

-0.0005 

•0,0005 

-0.0005 

•0,0005 

•0.0005 

•0.0005 

•0.0005 

•0.0005 

•0,0005 

•0,0006 

-0.0006 

•0.0006 

-0.0006 

•0.0005 

•0.0005 

•0.0005 

•0.0006 

-0.0006 

-0.0006 

Teet 2 @ 28 psf 

Dial Reading 

(Inohes) 

0.38 

0.3795 

0.3789 

0.3783 

0.3777 

0.3772 

0.3767 

0.3761 

0.3756 

0.3751 

0.3746 

0.3741 

0.3736 

0,3731 

0.3727 

0,3723 

0.372 

0.3715 

0.3712 

0.3708 

0.3704 

0.3701 

0,3696 

0.3695 

0.3691 

0.3688 

0.3685 

0.3682 

0.368 

0.3677 

0.3674 

0.3673 

0.367 

0.3668 

0.3665 

0.3663 

0.3661 

0.3659 

Deflection 

(Inches) 

-0.0557 

-0.0562 

-0.0568 

-0.0574 

-0.058 

-0.0585 

-0.059 

-0.0596 

•0.0601 

-0.0606 

-0.0611 

-0.0616 

-0.0621 

-0.0626 

-0.063 

' '-0.0634 

•0.0637 

•0,0642 

•0.0645 

•0.0649 

-0.0653 

-0.0656 

-0.0659 

-0.0662 

•0.0666 

-0.0669 

-0.0672 

-0.0675 

•0.0677 

•0.068 

•0.0683 

•0.0684 

•0.0687 

•0,0689 

•O.0692 

•0,0694 

-0.0696 

-0.0698 

Test 3 (9 SO psf j 

Dial Reading 

(inches) 

0.3284 

0.3282 

0.328 

0.3278 

0.3276 

0.3273 

0.3271 

0.327 

0.3269 

0.3267 

0.3265 

0.3264 

0.3263 

0.3261 

0.326 

0.3258 

0.3256 

0.3256 

0.3255 

0.3254 

0.3253 

0.3252 

0.325 

0.3249 

0.3248 

0.3248 

0.3247 

0.3247 

0.3246 

0.3245 

0.3244 

0.3243 

0.3243 

0.3241 

0.3241 

0.324 

0.324 

0.324 

Defiection 1 

(Inches) | 

•0.0302 

-0.0304 

-0.0306 

-0.0308 

•0.031 

-0.0313 

-0.0315 

-0.0316 

-0.0317 

-0.0319 

-0.0321 

-0.0322 

-0.0323 

-0.0325 

-0.0326 

-0.0328 

-0.033 

-0.033 

-0.0331 

-0.0332 

-0.0333 

-0.0334 

-0.0336 

-0.0337 

-0.0338 

-0.0338 

-0.0339 

-0.0339 

-0.034 

-0.0341 

-0.0342 

-0.0343 

-0.0343 

-0.0345 

-0.0345 

-0.0346 

-0.0346 

-0.0346 
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Sample D7-S5 @ 10' 
Time 

(minutes) 

Square Root of Tlree|Test 1 (g 10 psf 

(minutes) I Dial Reading 

(Inchee) 

Deflection 

(Inches) 

est 2 (g 25 psf 
Dial Reading 

(Inches) 

Deflection 

(inches) 

Test 3 @ SO psf 

Dtal Reading 

(inches) 

Deflection 

(Inches) 

77.83 

78.83 

79.83 

80.83 

81.83 

82.83 

83.83 

84.83 

85.83 

86.83 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

8.82 

8.88 

8.93 

8.99 

9.05 

9.10 

9.16 

9.21 

9.26 

9.32 

9.37 

9.43 

9.48 

9.53 

9.58 

9.64 

9.69 

9.74 

9.79 

9.84 

9.89 

9.94 

9.99 

10.04 

10.09 

10.14 

10.19 

10.24 

10,46 

10.69 

10,92 

11.15 

11.37 

11.59 

11.80 

12.01 

12.22 

12.42 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.4358 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0,4357 

0,4357 

0.4357 

0.4358 

0.4358 

0.4358 

0.4357 

0,4357 

0.4357 

0.4357 

0.4357 

0.4357 

0,4357 

0,4357 

0,4357 

0,4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.4357 

0.3966 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

-0,0005 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

•0.0006 

•0.0006 

•0.0006 

•0.0006 

•0.0006 

•0.0006 

•0.0005 

•0.0005 

•0.0005 

•0,0006 

•0,0006 

•0,0006 

•0,0006 

-0.0006 

•0,0006 

•0,0006 

•0,0006 

•0.0006 

•0.0006 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

-0.0006 

-0.0397 

0.3657 

0.3656 

0.3654 

0.3652 

0.365 

0.3649 

0.3648 

0.3646 

0.3645 

0.3643 

0.3642 

0.3641 

0.3641 

0.364 

0.3638 

0.3637 

0.3636 

0.3635 

0.3634 

0.3633 

0.3633 

0.3632 

0.3631 

0,363 

0,363 

0.3629 

0.3628 

0.3627 

0.3625 

0.3622 

0.3619 

0.3618 

0.3616 

0.3615 

0.3613 

0.3611 

0.361 

0.361 

-0.07 

-0.0701 

-0.0703 

-0.0705 

-0.0707 

-0.0708 

-0.0709 

-0.0711 

-0.0712 

-0.0714 

-0.0715 

-0.0716 

-0.0716 

-0.0717 

-0.0719 

• -0.072 

-0.0721 

-0.0722 

-0.0723 

-0.0724 

-0.0724 

-0.0725 

-0.0726 

-0.0727 

-0.0727 

-0.0728 

-0.0729 

-0.073 

-0.0732 

•0.0735 

-0.0738 

-0.0739 

-0.0741 

-0.0742 

-0.0744 

-0.0746 

-0.0747 

-0.0747 

0.324 

0.3239 

0.3239 

0.3238 

0.3237 

0.3237 

0.3237 

0.3236 

0.3236 

0.3235 

0.3235 

0.3234 

0.3234 

0.3233 

0.3233 

0.3233 

0.3232 

0.3232 

0.3232 

0.3232 

0.3232 

0.3231 

0.3231 

0.3231 

0.323 

0.323 

0.323 

0.323 

0.3228 

0.3227 

0.3225 

0.3225 

0.3224 

0.3224 

0.3224 

0.3223 

0.3222 

0.3222 

-0.0346 

-0.0347 

-0.0347 

-0.0348 

-0.0349 

-0.0349 

-0.0349 

-0.035 

-0.035 

-0.0351 

-0.0351 

-0.0352 

-0.0352 

-0.0353 

-0.0353 

-0.0353 

-0.0354 

-0.0354 

-0.0354 

-0.0354 

-0.0354 

-0.0355 

-0.0355 

-0.0355 

-0.0356 

-0.0356 

-0.0356 

-0.0356 

-0.0358 

-0.0359 

-0.0361 

-0.0361 

-0.0362 

-0.0362 

-0.0362 

-0.0363 

-0.0364 

-0.0364 
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Sample D7>S5@ 10' 

Time 

(minutes) 

Square Root of Tlme|Test1 @ 10 psf 

(minutes) Dial Reading 

(inches) 

rest 2 ® 25 psf 

Defiectien| Dial Reading 

(inches) J (inchss) 

Deflection 

(inches) 

Test 3 (g 50 psf 
Dial Reading 

(Inches) 

Defiection 

(Inches) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

12.62 

12.82 

13.01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14,29 

14.47 

14.64 

14,81 

14.98 

15.14 

15.31 

15.47 

15.63 

15,79 

15.95 

16.10 

16.26 

16,41 

16,56 

16,71 

16.86 

17,01 

17,16 

17,30 

17.45 

17.59 

17,73 

17.87 

18.01 

18.15 

18.28 

18.42 

18.56 

0.3965 

0.3965 

0.3964 

0.3963 

0.3961 

0.3961 

0.3966 

0,3966 

0.3967 

0.3961 

0,3957 

0,3956 

0,3956 

0.3956 

0.3955 

0,3954 

0,3953 

0,3952 

0,3951 

0.3948 

0.3948 

0,3948 

0,3947 

0.3947 

0.3947 

0.3946 

0.3945 

0.3945 

0.3946 

0.3945 

0.3945 

0.3945 

0.3944 

-0.0398 

-0.0398 

-0.0399 

-0.04 

-0.0402 

-0.0402 

-0.0397 

-0,0397 

•0,0396 

•0.0402 

•0,0406 

•0,0407 

•0.0407 

•0.0407 

•0,0408 

•0.0409 

-0.041 

•0.0411 

•0.0412 

•0.0415 

•0.0415 

•0,0415 

-0.0416 

•0.0416 

•0,0416 

•0,0417 

-0,0418 

•0,0418 

•0.0417 

•0.0418 

•0.0418 

-0.0418 

•0.0419 

0.3609 

0.3607 

0.3607 

0.3606 

0.3606 

0.3605 

0.3604 

0.3604 

0.3603 

0.3603 

0.3603 

0.3602 

0.3602 

0.3601 

0.3601 

0.3601 -

0.36 

0.36 

0.36 

0.36 

0.3599 

0.3599 

0.3599 

0.3599 

0.3599 

0.3596 

0.3598 

0.3598 

0.3598 

0,3598 

0,3598 

0.3597 

0.3597 

0.3597 

0.3597 

0.3597 

0.3597 

0.3596 

-0.0748 

-0.075 

-0.075 

-0.0751 

-0.0751 

-0.0752 

-0.0753 

-0.0753 

-0.0754 

-0.0754 

-0.0754 

-0.0755 

-0.0755 

-0.0756 

-0.0756 

-0.0756 

-0.0757 

-0.0757 

-0.0757 

-0.0757 

-0.0758 

-0.0758 

-0.0758 

-0.0758 

-0.0758 

-0.0759 

-0.0759 

-0,0759 

-0.0759 

-0.0759 

•0.0759 

-0.076 

•0.076 

-0.076 

-0.076 

-0.076 

-0.076 

-0.0761 

0.3221 

0.322 

0.322 

0.3219 

0.3219 

0.3218 

0.3217 

0.3217 

0.3218 

0.3217 

0.3216 

0.3215 

0.3215 

0.3214 

0.3214 

0.3213 

0.3213 

0.3212 

0.3212 

0.3211 

0.3211 

0.3211 

0.3211 

0.321 

0.321 

0.321 

0.321 

0.3209 

0.3209 

-0.0365 

-0.0366 

-0.0366 

-0.0367 

-0.0367 

-0.0368 

-0.0369 

-0.0369 

-0.0368 

-0.0369 

-0.037 

-0.0371 

-0.0371 

-0.0372 

-0.0372 

-0.0373 

-0.0373 

-0.0374 

•0.0374 

•0.0375 

-0.0375 

-0.0375 

-0.0375 

-0.0376 

-0.0376 

-0.0376 

-0.0376 

-0.0377 

-0.0377 
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Sample D7-S5<g 10' 

! 

Time 

(minutes) 

Square Root of TlreejTest 1 @ 10 psf 

(minutee) 

est 2 @ 25 psf 

Dial Reading 

(inch—) 

DefleetlonI Dial Reading 

(inches) | (inches). 

Deflection 

(inches) 

Tests @ 50 psf 

Dial Reading 

(inches) 

Deflection 

(Inches) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669,33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

18,69 

18.82 

19.22 

19.60 

19.98 

20,36 

20,72 

21.08 

21.43 

21.78 

22.12 

22.46 

22.79 

23.12 

23.44 

23.76 

24,07 

24,38 

24,68 

24,99 

25.29 

25.58 

25.87 

26.16 

26,44 

26,73 

27,28 

27,83 

28.36 

28,88 

29,40 

0,3597 

0.3596 

0.3596 

0.3596 

0.3596 

0.3595 

0.3595 

0.3594 

0.3594 

0.3594 

0.3594 

0.3594 

0.3594 

0.3594 

0.3593 

0.3593 

0.3592 

0.3592 

0,3592 

0,3592 

0.3592 

0.3592 

0,3591 

0.3591 

0.3591 

0.359 

0.359 

0.3589 

0.3588 

0.3586 

0.3588 

-0.076 

-0.0761 

-0.0761 

-0.0761 

-0.0761 

-0.0762 

-0.0762 

-0.0763 

-0.0763 

-0.0763 

-0.0763 

-0.0763 

-0.0763 

-0.0763 

-0.0764 

-0.0764 

-0,0765 

•0.0765 

•0.0765 

-0.0765 

-0.0765 

-0.0765 

-0.0766 

-0.0766 

-0.0766 

-0.0767 

-0.0767 

-0.0768 

-0.0769 

•0.0771 

•0.0769 

Project No. 4 1 1 9 4 E.1.8 



Sample D7-S5@ 10' 
1 Time 
(minutes) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.63 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

Square Root of Time 

(minutee) j 

0 

0.41 

0.58 

0.71 

0.82 

0.91 

1.00 

1,08 

1.15 

1,22 

1.29 

1.35 

1.41 

1.47 

1.53 

1.58 

1,63 

1,68 

1.73 

1.78 

1.83 

1.87 

1.91 

1,96 

2.00 

2.04 

2.08 

2.12 

2.16 

2.20 

Z24 

2.27 

2.31 

2.35 

2.38 

2.42 

2.45 

2.48 

^ e s t 4 ® lOOpsf 

DialReading 

(inches) 

0.3209 

0.3195 

0.3182 

0.3175 

0.3165 

0,316 

0.3151 

0,3146 

0,3138 

0.3133 

0.3126 

0,3122 

0,3114 

0,3111 

0,3105 

0.31 

0,3095 

0,3091 

0,3085 

0,3082 

0.3076 

0.3073 

0.3067 

0.3065 

0,3059 

0.3057 

0.3051 

0.3048 

0,3043 

0,3041 

0.3036 

0.3034 

0.3029 

0,3027 

0,3023 

0,302 

0.3016 

0.3013 

Defieetien 

(incfMis) 

0 

•0.0014 

•0.0027 

•0.0034 

•0.0044 

•0.0049 

•0.0058 

•0.0063 

•0.0071 

•0.0076 

•0.0083 

•0.0087 

•0.0095 

•0.0098 

-0,0104 

•0.0109 

•0.0114 

•0.0118 

•0.0124 

-0.0127 

-0.0133 

-0.0136 

-0,0142 

-0,0144 

•0,015 

•0.0152 

•0,0158 

•0,0161 

•0,0166 

•0,0168 

•0.0173 

•0.0175 

•0,018 

•0,0182 

•0.0186 

-0.0189 

-0.0193 

-0.0196 

keet 5 @ 250 psf 

DialReading 

(inches) 

0.2785 

0.274 

0.2703 

0.2683 

0.266 

0.2648 

0.2627 

0.2614 

0.2599 

0.2589 

0.2573 

0.2564 

0.255 

0.2541 

0.253 

0.2521 

0.2509 

0.2502 

0.2492 

0.2485 

0.2476 

0 . 2 4 ^ 

0.246 

0.2454 

0.2445 

0.2439 

0.2431 

0.2427 

0.2419 

0.2414 

0.2407 

0.2403 

0.2396 

0.2391 

0.2386 

0.2382 

0.2376 

0.2373 

Deflection 

(inches) | 

0 

-0.0045 

-0.0082 

-0.0102 

-0.0125 

-0.0137 

-0.0158 

-0.0171 

-0.0186 

-0.0196 

-0.0212 

-0.0221 

-0.0235 

-0.0244 

-0.0255 

•0.0264 

-O.OS76 

-0.0283 

-0.0293 

-0.03 

-0.0309 

-0.0316 

-0.0325 

-0.0331 

-0.034 

-0,0346 

-0.0354 

-0.0358 

•0.0366 

•0.0371 

-0.0378 

-0.0382 

-0.0389 

-0.0394 

-0.0399 

-0.0403 

-0.0409 

-0.0412 

^est 6 ® 500 psf 1 

Dial Reading 

(inches) 

0.219 

0.2147 

0.2109 

0.2088 

0.2063 

0.2048 

0.2029 

0.2017 

0.1997 

0.1988 

0.1973 

0.1963 

0.195 

0.1941 

0.1929 

0.1921 

0.1911 

0.1903 

0.1889 

0.1883 

0.1874 

0.1869 

0.186 

0.1856 

0.1848 

0.1845 

0.1838 

0.1833 

0.1829 

0.1826 

0.1821 

0.1817 

0.1814 

0.181 

0.1808 

0.1804 

0.1801 

0.1799 

Deflection 

(Inches) | 

0 

-0.0043 

-0.0081 

-0.0102 

-0.0127 

-0.0142 

-0.0161 

-0.0173 

-0.0193 

-0.0202 

-0.0217 

-0.0227 

-0.024 

•0.0249 

•0.0261 

-0.0269 

-0.0279 

-0.0287 

-0.0301 

-0.0307 

-0.0316 

-0.0321 

-0.033 

-0 0334 

-0.0342 

-0.0345 

-0.0352 

-0.0357 

-0.0361 

-0.0364 

-0.0369 

-0.0373 

-0.0376 

-0.038 

-0.0382 

-0.0386 

-0.0389 

-0.0391 
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. ip (eD7-S5@10' 
T 

rime 
.linutes)! 

Square Root of TlmeJTest 4 @ 100 psf 

(minutee) Dial Reading 

(Inch—) 

Defieetien 

(inchee) 

iTeet 5 @ 280 pef 
Dial Reading 

(inchee) 

Deflection 

(Inches) 

tTest 6 <S 500 psf 
Dial Reading 

(inches)̂  

Deflection 

(Inches)^ 

6.33 

6.50 

6.67 

6.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

8.83 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

2.52 

2.55 

2,58 

2,61 

2,65 

2.68 

2.71 

2.74 

2,77 

2.80 

2,83 

2,86 

2,89 

2.92 

2.94 

2.97 

3,00 

3.03 

3.06 

3.08 

3.11 

3.14 

3.16 

3.19 

3.21 

3.24 

3,27 

3.29 

3.32 

3,34 

3,37 

3.39 

3.42 

3.44 

3.46 

3.49 

3.51 

3.54 

0.3009 

0.3007 

0,3003 

0.3001 

0,2996 

0.2995 

0.2991 

0.2989 

0.2986 

0.2983 

0,298 

0.2978 

0.2974 

0.2973 

0.297 

0.2967 

0.296S 

0.2963 

0,296 

0.2957 

0.2955 

0.2953 

0.295 

0.2949 

0.2947 

0.2945 

0.2942 

0.2941 

0.2939 

0.2937 

0.2934 

0.2933 

0,2931 

0.2929 

0.2U26 

0.2925 

0.2924 

0.2922 

-0.02 

-0.0202 

-0.0206 

-0.0208 

•0.0213 

•0.0214 

•0.0218 

-0.022 

-0.0223 

-0.0226 

-0,0229 

-0.0231 

-0.0235 

-0.0236 

-0.0239 

-0.0242 

•0.0244 

•0.0246 

-0.0249 

•0.0252 

•0.0254 

•0.0256 

•0.0259 

•0,026 

•0.0262 

•0.0264 

•0.0267 

•0.0268 

•0.027 

•0.0272 

•0,0275 

-0.0276 

-0.0278 

-0,028 

•0.0283 

•0,0284 

•0.0285 

•0.0287 

0.2367 

0.2364 

0.2359 

0,2356 

0.2352 

0,235 

0.2345 

0,2342 

0.2338 

0.2336 

0,2333 

0,233 

0.2328 

0.2325 

0,2322 

0,232 ' 

0,2317 

0,2315 

0,2312 

0.2312 

0.2309 

0.2308 

0,2305 

0.2304 

0,2302 

0,23 

0,2298 

0,2296 

0.2296 

0.2294 

0.2292 

0.2291 

0,2289 

0,2288 

0.2287 

0.2286 

0.2284 

0.2283 

-0.0418 

-0.0421 

-0.0426 

-0.0429 

-0.0433 

-0.0435 

-0.044 

-0.0443 

-0.0447 

-0.0449 

-0.0452 

-0.0455 

-0.0457 

-0.046 

•0.0463 

- -0.0465 

•0.0468 

•0.047 

•0.0473 

-0.0473 

-0.0476 

-0.0477 

-0.048 

-0.0481 

-0.0483 

-0.0485 

•0.0487 

-0.0489 

-0.0489 

-0.0491 

-0.0493 

-0.0494 

-0.0496 

-0.0497 

-0.0498 

-0,0499 

-0.0501 

-0.0502 

0.1795 

0.1793 

0.1791 

0.1789 

0.1786 

0.1785 

0.1783 

0.1781 

0.1779 

0.1777 

0.1776 

0.1775 

0.1773 

0.1772 

0.177 

0.1769 

0.1768 

0.1767 

0.1765 

0.1764 

0.1763 

0.1762 

0.1761 

0.1761 

0.1759 

0.1758 

0.1757 

0.1756 

0.1755 

0.1754 

0.1754 

0.1753 

0.1753 

0.1752 

0.1751 

0.1751 

0.175 

0.1749 

-0.0395 

-0.0397 

-0.0399 

-0.0401 

-0.0404 

-0.0405 

-0.0407 

-0.0409 

-0.0411 

-0.0413 

-0.0414 

-0.0415 

-0.0417 

-0.0418 

-0.042 

-0.0421 

-0.0422 

-0.0423 

-0.0425 

-0.0426 

-0.0427 

-0.0428 

-0.0429 

-0.0429 

-0.0431 

-0.0432 

-0.0433 

-0.0434 

-0.0435 

-0.0436 

-0.0436 

-0.0437 

-0.0437 

-0.0438 

-0.0439 

-0.0439 

-0.044 

•0.0441 
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Sample D7-S5@ 10' 
1 Time 

(minutes; 

1 
12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

26.83 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

36.83 

37.83 

38.83 

Square Root of Time 

(minutes) 

3,56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3.74 

3.76 

3.79 

3.81 

3.83 

3.85 

3,98 

4,10 

4,22 

4,34 

4.45 

4.56 

4.67 

4.78 

4.88 

4.98 

5.08 

5.18 

5,28 

5.37 

5.46 

5.55 

5.64 

5.73 

5.82 

5,90 

5,99 

6,07 

6.15 

6.23 

|Test4® lOOpsf 

Oiai Reading 

{Inches) 

0,292 

0,2918 

0,2917 

0.2915 

0.2913 

0.2911 

0,291 

0.2909 

0.2907 

0.2906 

0,2904 

0,2903 

0,29U2 

0,2901 

0,2893 

0,2886 

0.288 

0,2875 

0.287 

0.28K 

0.2862 

0.2859 

0.2855 

0.2853 

0.285 

0.2847 

0.2845 

0.2843 

0.284 

0.2839 

0.2838 

0,2835 

0,2833 

0,2832 

0,2831 

0.283 

0.2829 

0.2828 

Defiection 

(inches) 

-0.0289 

-0.0291 

•0,0292 

•0.0294 

•0.0296 

-0.0298 

-0.0299 

-0.03 

-0.0302 

-0,0303 

-0,0305 

-0,0306 

-0,0307 

•0,0308 

•0,0316 

•0,0323 

-0,0329 

•0.0334 

•0.0339 

•0.0344 

•0.0347 

•0,035 

•0,0354 

•0.0356 

-0.0359 

-0,0362 

•0.0364 

•0,0366 

•0,0369 

•0,037 

•0,0371 

•0.0374 

•0.0376 

•0.0377 

-0.0378 

•0.0379 

•0.038 

•0.0381 

^est 5 @ 250 psf 

DialReading 

(inches) 

0.2282 

0.2281 

0.228 

0.228 

0.2278 

0.2278 

0.2276 

0.2275 

0.2274 

0.2273 

0.2273 

0.2273 

0.2272 

0.2271 

0.2266 

0.2263 

0.2259 

0.2257 

0.2255 

0.2252 

0.225 

0.2249 

0.2247 

0,2245 

0,2244 

0.2242 

0.2241 

0.2241 

0,224 

0.2239 

0.2238 

0.2237 

0.2235 

0.2235 

0.2234 

0.2233 

0.2233 

0.2233 

Deflection 

(inches) 

-0.0503 

-0.0504 

-O.OSOS 

-0.0505 

-0.0507 

-0.0507 

-0.0509 

-0.051 

-0.0511 

-0.0512 

-0.0512 

•0.0512 

-0.0513 

-0.0514 

-0.0519 

•0.0522 

-0.0526 

•0.0528 

•0.053 

-0.0533 

-0.0535 

-0.0536 

-0.0538 

-0.054 

-0.0541 

-0.0543 

-0.0544 

-0.0544 

-0.0545 

-0.0546 

-0.0547 

•0.0548 

-0.055 

-0.055 

-0.0551 

-0.0552 

-0.0552 

-0.0552 

JTest 6 @ 500 psf | 

1 Dial Reading 

(inches) 

0.1748 

0.1748 

0.1747 

0.1747 

0.1746 

0.1746 

0.1745 

0.1745 

0.1744 

0.1744 

0.1743 

0.1743 

0.1742 

0.1742 

0.1739 

0.1737 

0.1734 

0.1732 

0.173 

0.1729 

0.1728 

0.1726 

0.1725 

0.1723 

0.1722 

0.1721 

0.172 

0.1719 

0.1718 

0.1717 

0.1716 

0.1715 

0.1714 

0.1714 

0.1713 

0.1713 

0.1712 

0.1711 

Deflect ion 1 

(Inches) { 

-0.0442 

-0.0442 

-0.0443 

-0.0443 

-0.0444 

-0.0444 

-0.0445 

-0.0445 

-0.0446 

-0.0446 

-0.0447 

-0.0447 

-0.0448 

-0.0448 

-0.0451 

-0.0453 

-0.0456 

-0.0458 

-0.046 

-0.0461 

-0.0462 

-0.0464 

-0.0465 

-0.0467 

•0.0468 

-0.0469 

-0.047 

-0.0471 

-0.0472 

-0.0473 

-0.0474 

-0.0475 

-0.0476 

-0.0476 

-0.0477 

-0.0477 

-0.0478 

-0.0479 
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Sample D7-S5@ 10' 
Time 

(minutes) 

Square Root of Time 

(minutee) 

Test 4 @ 100 psf 

Dial Reading 

(Inches) 

rest 5 @ 250 psf 
DeflectlenI Disi Reading 

(inchee) | (Inches) 

Deflection 

(Inchee) 

Test 6 @ SOO psf 
Dial Reading 

(inches) 
Defiection 

(Inches) 

39.83 

40.83 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

56.83 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

76.83 

6.31 

6.39 

6.47 

6.54 

6.62 

6.70 

6.77 

6.84 

6.92 

6.99 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7.67 

7.74 

7,80 

7,86 

7.93 

7.99 

8,05 

8.11 

8.18 

8,24 

8,30 

8.36 

8,42 

8,48 

8,53 

8,59 

8,65 

8.71 

8.77 

0.2827 

0.2826 

0.2825 

0.2824 

0.2823 

0.2823 

0,2822 

0.2821 

0.2819 

0.2818 

0.2817 

0.2816 

0.2816 

0.2815 

0.2815 

0.2815 

0.2814 

0.2814 

0.2813 

0,2813 

0,2813 

0,2812 

0.2812 

0.2811 

0.2811 

0,2811 

0.281 

0.2811 

0.281 

0.2809 

0.2809 

0,2809 

0.2809 

0,2809 

0.2808 

0.2808 

0.2807 

0.2807 

-0.0382 

-0.0383 

-0.0384 

-0.0385 

-0.0386 

-0.0386 

-0.0387 

-0.0388 

-0.039 

-0.0391 

-0.0392 

-0.0393 

-0.0393 

-0.0394 

•0.0394 

-0.0394 

•0.0395 

-0.0395 

•0,0396 

•0.0396 

-0.0396 

•0.0397 

•0,0397 

•0,0398 

•0.0398 

-0,0398 

•0,0399 

•0,0398 

•0,0399 

•0,04 

•0.04 

•0,04 

•0,04 

•0.04 

•0.0401 

•0,0401 

•0.0402 

•0.0402 

0.2231 

0.2231 

0.223 

0.2229 

0.2229 

0.2228 

0.2228 

0.2226 

0.2225 

0.2225 

0.2225 

0.2225 

0 2225 

0.2224 

0.2224 

0.2224 

0.2223 

0.2223 

0.2223 

0.2222 

0,2222 

0,2221 

0,2221 

0.222 

0.222 

0.2219 

0.2219 

0.2219 

0.2218 

0.2218 

0.2218 

0,2218 

0.2218 

0.2218 

0.2218 

0.2218 

0.2217 

•0.0554 

•0.0554 

-0.0555 

-0.0556 

-0.0556 

-0.0557 

-0.0557 

-0.0559 

-0.056 

-0.056 

-0.056 

-0.056 

-0.056 

-0.0561 

•0.0561 

• •0.0561 

•0.0562 

•0.0562 

•0.0562 

-0.0563 

-0.0563 

-0.0563 

-0.0564 

-0.0564 

-0.0565 

•0.0565 

•0.0566 

•0.0566 

-0.0566 

-0.0567 

-0.0567 

-0.0567 

-0.0567 

-0.0567 

-0.0567 

-0.0567 

-0.0567 

-0.0568 

0.171 

0.171 

0.1709 

0.1709 

0.1708 

0.1708 

0.1707 

0.1707 

0.1706 

0.1706 

0.1706 

0.1706 

0.1705 

0.1705 

0.1704 

0.1704 

0.1703 

0.1703 

0.1703 

0.1702 

0.1702 

0.1701 

0.1701 

0.1701 

0.17 

0.17 

0.17 

0.1699 

0.1699 

0.1698 

0.1698 

0.1698 

0.1698 

0.1698 

0.1698 

0.1697 

0.1697 

0.1697 

-0.048 

-0.048 

-0.0481 

-0.0481 

-0.0482 

-0.0482 

-0.0483 

-0.0483 

-0.0484 

-0.0484 

-0.0484 

-0.0484 

-0.0485 

-0.0485 

-0.0486 

•0.0486 

-0.0487 

-0.0487 

-0.0487 

-0.0488 

-0.0488 

-0.0489 

-0.0489 

-0.0489 

-0.049 

-0.049 

•0.049 

-0.0491 

-0.0491 

-0.0492 

•0;0492 

-0.0492 

•0.0492 

-0.0492 

-0.0492 

-0.0493 

-0.0493 

-0.0493 
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Sample D7-SS@ 10' 
Time 

(minutes)! 

Sqimre Root of Tiree|Test 4 (g 100 psf 

(minutes) Dial Reading 

(Indies) 

rest 5 <g 250 psf 
Deflection DialReading 

(Inches) j (Inches) 

Defieetien 
I 

(inchee) j 

Test 6 (g SOO psf 
Dial Reading 

(inches) 

^=1 
Deflection 

(Inches) |[ 

77.83 

73.83 

79.83 

80.83 

81.83 

82.83 

83.83 

84.83 

85.83 

86.83 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

8.82 

8.88 

8.93 

8.99 

9.05 

9.10 

9.16 

9.21 

9.26 

9,32 

9.37 

9.43 

9.48 

9.53 

9.58 

9.64 

9.69 

9,74 

9,79 

9.84 

9.89 

9.94 

9.99 

10.04 

10.09 

10.14 

10.19 

10.24 

10.46 

laee 
10.92 

11.15 

11.37 

11,59 

11.80 

12.01 

12.22 

12.42 

0.2807 

0.2807 

0.2807 

0.2807 

0.2807 

0.2807 

0.2806 

0.2806 

0.2806 

0,2806 

0.2806 

0,2806 

0,2806 

0.2805 

0,2805 

0.2796 

0,2795 

0,2795 

0,2795 

0.2795 

0.2795 

0,2795 

0,2795 

0.2795 

0.2795 

0.2795 

0.2795 

0,2795 

0,2795 

0.2794 

0,2794 

0.2794 

0,2793 

0.2793 

0,2794 

0,2794 

0.2793 

0.2794 

-0.0402 

-0.0402 

-0.0402 

-0.0402 

-0.0402 

-0.0402 

-0.0403 

-0.0403 

-0.0403 

-0.0403 

-0.0403 

-0.0403 

•0,0403 

•0,0404 

•0,0404 

•0.0413 

-0,0414 

•0.0414 

•0,0414 

•0.0414 

-0.0414 

•0.0414 

•0.0414 

•0.0414 

•0.0414 

•0.0414 

•0,0414 

•0,0414 

•0.0414 

•0.0415 

•0.0415 

•0.0415 

•0.0416 

•0.0416 

•0.0415 

-0.0415 

-0.0416 

-0.0415 

0.2217 

0.2217 

0.2217 

0.2217 

0.2216 

0.2216 

0.2216 

0.2216 

0.2216 

0.2215 

0.2215 

0.2215 

0.2215 

0.2215 

0.2215 

0.2214 

0.2214 

0.2214 

0.2214 

0.2213 

0.2214 

0.2213 

0.2213 

0.2212 

0.2212 

0.2212 

0.2211 

0,2211 

0,2211 

0,221 

0.221 

0.2209 

0,2209 

0.2208 

0.2207 

0.2207 

0.2206 

0.2206 

-0.0568 

-0.0568 

-0.0568 

-0.0568 

-0.0569 

-0.0569 

-0.0569 

-0.0569 

-0.0569 

-0.057 

-0.057 

-0.057 

-0.057 

-0.057 

-0.057 

• -0.0571 

-0.0571 

-0.0571 

-0.0571 

-0.0572 

-0.0571 

-0.0572 

-0.0572 

-0.0573 

-0.0573 

-0.0573 

•0.0574 

•0.0574 

•0.0574 

•0.0575 

•0.0575 

-0.0576 

-0.0576 

-0.0577 

-0.0578 

-0.0578 

-0.0579 

-0.0579 

0.1695 

0.1695 

0.1695 

0.1695 

0.1694 

0.1694 

0.1694 

0.1694 

0.1693 

0.1693 

0.1^3 

0.1693 

0.1692 

0.1692 

0.1692 

0.1692 

0.1691 

0.1691 

0.1691 

0.1691 

0.1691 

0.1691 

0.1691 

0.1691 

0.1691 

0.169 

0.169 

0.169 

0.1689 

0.1688 

0.1687 

0.1687 

0.1686 

0.1685 

0.1684 

0.1684 

0.1683 

0.1683 

-0.0495 

-0.0495 

-0.0495 

-0.0495 

-0.0496 

-0.0496 

-0.0496 

-0.0496 

-0.0497 

-0.0497 

-0.0497 

-0.0497 

-0.0498 

-0.0498 

•0.0498 

-0.0498 

-0.0499 

-0.0499 

-0.0499 

-0.0499 

-0.0499 

-0.0499 

-0.0499 

-0.0499 

-0.0499 

-0.05 

-0.05 

-0.05 

-0.0501 

-0.0502 

-0.0503 

-0.0503 

-0.0504 

-0.0505 

-0.0506 

-0.0506 

-0.0507 

-0.0507 
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Sample D7-S5(g 10' 
1 Tims 

(minutes) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Rootof Time 

(minutes) 

1Z62 

12,82 

13,01 

13.20 

13.39 

13.58 

13.76 

13,94 

14,12 

14.29 

14.47 

14.64 

14.81 

14.98 

15.14 

15.31 

15,47 

15.63 

15.79 

15.95 

16.10 

16,26 

16.41 

16,56 

16.71 

16,86 

17,01 

17.16 

17.30 

17.45 

17.59 

17.73 

17.87 

18,01 

18,15 

18,28 

18.42 

18.56 

h ree t4 (g100ps f 

Dial Reading 

(inches) 

0.2793 

0,2793 

0.2793 

0,2793 

0,2793 

0.2793 

0.2792 

0.2792 

0,2792 

0.2792 

0,2792 

0,2792 

0,2792 

0,2792 

0,2792 

0,2792 

0.2702 

0.2792 

0.2792 

0.2792 

0.2792 

0.2702 

0.2791 

0.2791 

0.2791 

0.2791 

0.2791 

0.2791 

0.2791 

0.2701 

0.2791 

0.2791 

0.279 

0,2791 

0.279 

0.279 

0,279 

0,279 

Defieetien 

(Inches) | 

-0,0416 

-0,0416 

•0.0416 

•0,0416 

-0,0416 

-0.0416 

-0.0417 

-0.0417 

-0.0417 

-0.0417 

-0.0417 

•0.0417 

-0.0417 

•0.0417 

-0.0417 

•0.0417 

•0,0417 

•0,0417 

•0.0417 

•0,0417 

•0,0417 

•0,0417 

•0.0418 

•0,0418 

-0.0418 

-0.0418 

•0,0418 

•0.0418 

•0.0418 

•0,0418 

•0,0418 

•0.0418 

•0.0419 

•0.0418 

•0.0419 

•0,0419 

•0.0419 

•0.0419 

iTest 5 (g 250 psf 

Dial Reading 

(inches) 

0.2205 

0.2204 

0.2204 

0.2204 

0.2203 

0.2203 

0.2202 

0.2202 

0.2202 

0.2202 

0.2202 

0.2201 

0.22 

0.22 

0.2199 

0.2199 ' 

0.2199 

0.2198 

0.2198 

0.2198 

0.2197 

0.2197 

0.2197 

0.2196 

0,2196 

0,2196 

0,2195 

0,2195 

0 .21% 

0,2194 

0.2194 

0.2194 

0.2194 

0,2194 

0.2192 

0,2192 

0.2192 

0.2192 

Deflection 

(inchee] | 

-0.058 

-0.0581 

-0.0581 

-0.0581 

-0.0582 

-0.0582 

-0.0583 

-0.0583 

-0.0563 

-0.0583 

-0.0583 

-0.0584 

-0.0585 

-0.0585 

-0.0586 

- -0.0586 

-0.0586 

-0.0587 

-0.0587 

-0.0587 

-0.0588 

-0.0588 

-0.0588 

-0.0589 

-0.0589 

•0.0589 

-0.059 

-0.059 

-0.059 

-0.0591 

-0.0591 

-0.0591 

-0.0591 

-0.0591 

-0.0593 

-0.0593 

-0.0593 

-0.0593 

JTost 6 (g SOO psf 1 

1 Dial Reading 

(inches) 

0.1683 

0.1682 

0.1682 

0.1681 

0.1681 

0.168 

0.1679 

0.1679 

0.1678 

0.1678 

0.1677 

0.1677 

0.1676 

0.1676 

0.1675 

0.1675 

0.1675 

0.1675 

0.1675 

0.1674 

0.1674 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1673 

0.1672 

0.1672 

0.1672 

0.1671 

0.1671 

Deflection 

(inches) 

-0.0507 

-0.0508 

-0.0508 

-0.0509 

-0.0509 

-0.051 

-0.0511 

-0.0511 

-0.0512 

-0.0512 

-0.0513 

-0.0513 

-0.0514 

•0.0514 

-0.0515 

-0.0515 

-0.0515 

-0.0515 

-0.0515 

-0.0516 

-0.0516 

-0.0517 

-0.0517 

-0.0517 

-0.0517 

-0.0517 

-0.0517 

-0.0517 

-0.0517 

•0.0517 

-0.0517 

-0.0517 

-0.0517 

-0.0518 

•0.0518 

-0.0518 

-0.0519 

-0.0519 
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^ple 
me 

.nutes) 

D7-S5@10' 
Square Root of Time Test 4 ® 100 psf 

(minutes) DialReading 

(Inohes) 

Defieetien 

(Inches) 

Test 5 ® 250 psf 

Dial Reading 

(Inches) 

Deflection 

(inches) 

Test 6 (g SOO psf | 

DialReading Deflection 

(inches) (inches) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

' 459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

604.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

18.69 

18.82 

19.22 

19.60 

19.98 

20.36 

20,7i2 

21.08 

21,43 

21,78 

22.12 

22,46 

22,79 

23,12 

23.44 

23,76 

24,07 

24,38 

24,68 

24,99 

25.29 

25.58 

25,87 

26.16 

26.44 

26.73 

27.28 

27,83 

28.36 

28.66 

29.40 

29.91 

30,40 

30.89 

31.37 

31.85 

32.32 

0.279 

0.279 

0.279 

0,279 

0,279 

0,279 

0.279 

0.2789 

0,2789 

0,2789 

0.2789 

0,2789 

0,2789 

0.2789 

0.2789 

0.2789 

0.2789 

0,2789 

0,2780 

0,2760 

0,2788 

0.2789 

0.2780 

0.2780 

0.2780 

0,2788 

0.2788 

0.2788 

0.2788 

04Z788 

0.2788 

0.2785 

0.2785 

-0,0419 

-0.0419 

-0,0419 

-0,0419 

-0,0419 

-0.0419 

-0.0419 

-0.042 

•0.042 

•0.042 

•0.042 

•0.042 

-0.042 

•0,042 

•0.042 

•0,042 

•0.042 

•0.042 

•0.042 

•0,042 

-0,0421 

-0.042 

•0,042 

•0,042 

•0,042 

•0.0421 

•0.0421 

•0.0421 

•0.0421 

•0.0421 

•0,0421 

•0.0424 

•0.0424 

0.2192 -0.0593 

0.2191 -0.0594 

0.2191 -0.0594 

0.2191 -0.0594 

0.167 

0.167 

0.167 

0.1668 

0.1668 

0.1667 

0.1667 

0.1667 

0.1666 

0.1666 

0.1665 

0.1665 

0.1664 

0.1664 

0.1663 

0.1663 

0.1663 

0.1663 

0.1662 

0.1662 

0.1662 

0.1661 

0.1661 

0.1661 

0.1661 

0.166 

0.166 

0.1659 

0.1659 

0.1659 

0.1659 

0.1659 

0.1658 

0.1658 

0.1658 

0.1658 

0.1657 

-0.052 

-0.052 

-0.052 

-0.0522 

-0.0522 

-0.0523 

-0.0523 

-0.0523 

•0.0524 

-0.0524 

-0.0525 

-0.0525 

-0.0526 

-0.0526 

-0.0527 

-0.0527 

-0.0527 

-0.0527 

-0.0528 

-0.0528 

-0.0528 

-0.0529 

-0.0529 

-0.0529 

-0.0529 

-0.053 

-0.053 

-0.0531 

-0.0531 

-0.0531 

-0.0531 

-0.0531 

-0.0532 

-0.0532 

-0.0532 

-0.0532 

-0.0533 
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Sample D 7 - S 5 @ 1 0 ' 

Time 

(minutes) 

Square Reet of Time Test 7 ® 1000 psf 

(minutes) Dial Reading 

(Inchee) 

Teet 8 (g 2000 psf 
DeflectlenI Dial Reading 

(Inches) f (inches) 
Deflection 

(Inches) 

Test 9 (g 4000 psf 

Dial Reading 

(inches) 

Deflection 

(Inches) 

0.1 

0.17 

0.33 

O.SO 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

0 

0.41 

0.58 

0.71 

0.82 

0.91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1,53 

1.58 

1.63 

1.68 

1.73 

1,78 

1,83 

1.87 

1,91 

1,96 

2,00 

Z04 

2.08 

2.12 

2.16 

Z20 

2.24 

2.27 

2,31 

Z35 

2.38 

2.42 

2.45 

2.48 

0.1656 

0.1603 

0.1541 

0.151 

0.1473 

0.1455 

0.1428 

0.1412 

0.139 

0.1376 

0.1359 

0.1347 

0.1333 

0,1323 

0.131 

0.1302 

0.1291 

0.1284 

0.1274 

0.1269 

0.1261 

0,1257 

0,125 

0.1246 

0,1241 

0,1237 

0.1232 

0.1228 

0.1225 

0.1222 

0,1219 

0.1216 

0.1212 

0.1211 

0.1208 

0.1206 

0.1203 

0.1202 

0 

-0.0053 

-0.0115 

-0.0146 

-0.0183 

-0.0201 

-0.0228 

•0,0244 

•0,0266 

•0.028 

•0.0297 

•0.0309 

•0.0323 

•0,0333 

•0.0346 

•0.0354 

-0.0365 

-0.0372 

-0.0382 

-0.0387 

-0.0395 

-0.0399 

-0.0406 

•0.041 

•0,0415 

•0.0419 

•0,0424 

•0,0428 

•0.0431 

•0,0434 

-0.0437 

•0.044 

•0.0444 

•0.0445 

•0.0448 

•0.045 

-0.0453 

-0.0454 

0.1058 

0.1054 

0.0926 

0.0861 

0.0818 

0.0785 

0.0764 

0.0731 

0.0707 

0.0687 

0.0673 

0.0653 

0.0642 

0.0627 

0.0617 

0.0605 -

0.0596 

0.0589 

0.0584 

0.0576 

0.0572 

0.0566 

0.056 

0.0557 

0.0551 

0.0549 

0.0545 

0.0542 

0.0541 

0.0537 

0.0534 

0.0532 

0.053 

0.0527 

0.0526 

0.0524 

0.0522 

0.052 

0 

-0.0004 

-0.0132 

-0.0197 

-0.024 

-0.0273 

•0.0294 

-0.0327 

-0.0351 

-0.0371 

-0.0385 

-0.0405 

-0.0416 

-0.0431 

-0.0441 

• -0.0453 

-0.0462 

-0.0469 

-0.0474 

-0.0482 

-0.0486 

-0.0492 

-0.0498 

-0.0501 

-0.0507 

-0.0509 

-0.0513 

-0.0516 

-0.0517 

-0.0521 

-0.0524 

-0.0526 

-0.0528 

-0.0531 

-0.0532 

•0.0534 

•0.0536 

-0.0538 

0.4362 

0.4362 

0.4361 

0.4316 

0.4287 

0.4251 

0.4231 

0.4204 

0.4189 

0.4171 

0.416 

0.4149 

0.4141 

0.413 

0.4125 

0.4119 

0.4113 

0.4108 

0.4104 

0.4099 

0.4096 

0.4092 

0.4089 

0.4086 

0.4084 

0.4081 

0.4079 

0.4076 

0.4075 

0.4073 

0.4071 

0.4069 

0.4067 

0.4066 

0.4065 

0.4063 

0.4062 

0.406 

0 

0 

-1E-04 

-0.0046 

-0.0075 

-0.0111 

-0.0131 

-0.0158 

-0.0173 

-0.0191 

-0.0202 

-0.0213 

-0.0221 

-0.0232 

-0.0237 

-0.0243 

-0.0249 

-0.0254 

-0.0258 

-0.0263 

•0.0266 

-0.027 

-0.0273 

-0.0276 

-0.0278 

-0.0281 

-0.0283 

-0.0286 

-0.0287 

-0.0289 

-0.0291 

-0.0293 

-0.0295 

-0.0296 

-0.0297 

-0.0299 

-0.03 

-0.0302 
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Sample D7-S5 (g 10' 

Time 

(minutes) 

Square Root of Time 

(minutee) 

Test 7 @ 1000 psf 

Dial Reading 

(Inches) 

rest 8 (g 2000 psf 

Deflectioni Dial Reading 

(Inches) f (Inches) 

Test 9 @ 4000 pof 

Deflection 

(inches) 

Dial Reading 

(inches) 
Deflection 

(inches) 

6.33 

3.50 

6.67 

6.83 

' 7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

' ^ ^ 6.83 

H r 9.00 
9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10:50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

J ^ 
^ P 12.33 

12.50 

2.52 

2.55 

2.58 

2.61 

2.65 

2,68 

2,71 

2,74 

2,77 

2.80 

2.83 

2.86 

2.89 

2.92 

2.94 

2.97 

3.00 

3.03 

3,06 

3,08 

3.11 

3.14 

3.16 

3.19 

3,21 

3,24 

3,27 

3.20 

3,32 

3.34 

3.37 

3.30 

3.42 

3.44 

3.46 

3.49 

3.51 

3.54 

0,1199 

0,1198 

0.1195 

0,1195 

0.1193 

0,1192 

0,119 

0,1188 

0.1187 

0.1186 

0.1185 

0.1184 

0.1182 

0,1181 

0.118 

0.1179 

0,1179 

0,1178 

0,1177 

0,1176 

0.1175 

0.1174 

0,1173 

0.1172 

0.1171 

0.1171 

0.1171 

0.117 

0.1169 

0,1168 

0,1167 

0.1167 

0,1166 

0,1165 

0.1165 

0.1164 

0.1164 

0.1164 

-0.0457 

•0,0458 

•0.0461 

•0.0461 

•0,0463 

-0,0464 

-0,0466 

-0,0468 

-0,0469 

-0,047 

-0.0471 

-0.0472 

-0.0474 

-0.0475 

-0.0476 

•0,0477 

•0.0477 

•0,0478 

•0.0479 

•0,046 

•0.0481 

•0,0482 

•0.0483 

•0.0484 

•0.0485 

•0.0485 

-0,0485 

-0.0486 

-0,0487 

-0.0488 

-0.0489 

•0.0489 

-0,049 

-0,0491 

-0.0491 

•0.0492 

•0.0492 

•0.0492 

0.0519 

0.0518 

0.0515 

0.0514 

0.0513 

0.0511 

0.0511 

0.0509 

0.0508 

0.0507 

0.0506 

0.0504 

0.0503 

0.0503 

0.0503 

0.0501 • 

0.05 

0,0499 

0,0498 

0,0497 

0,0497 

0,0496 

0.0495 

0,0495 

0.0494 

0.0493 

0,0493 

0.0492 

0.0491 

0.0491 

0.049 

0.0489 

0.0488 

0.0488 

0,0487 

0,0487 

0,0487 

0,0486 

•0.0539 

-0.054 

-0.0543 

-0.0544 

-0.0545 

-0.0547 

-0.0547 

-0.0549 

-0.055 

-0.0551 

-0.0552 

-0.0554 

-0.0555 

•0.0555 

-0.0555 

• -0.0557 

-0.0558 

-0.0559 

-0.056 

-0.0561 

-0.0561 

-0.0562 

-0.0563 

-0 0563 

-0.0564 

-0.0565 

-0.0565 

-0.0566 

-0.0567 

-0.0567 

-0.0568 

-0.0569 

-0.057 

-0.057 

-0.0571 

-0.0571 

-0.0571 

-0.0572 

0.4059 

0.4058 

0.4057 

0.4056 

0.4055 

0.4053 

0.4053 

0.4051 

0.405 

0.405 

0.4049 

0.4048 

0.4047 

0.4046 

0.4045 

0.4044 

0.4044 

0.4043 

0.4042 

0.4042 

0.4042 

0.4041 

0.404 

. 0.4039 

0.4039 

0.4038 

0.4038 

0.4037 

0.4036 

0.4035 

0.4035 

0.4034 

0.4034 

0.4034 

0.4034 

0.4033 

0.4033 

0.4032 

-0.0303 

-0.0304 

-0.0305 

-0.0306 

-0.0307 

•0.0309 

-0.0309 

-0.0311 

-0.0312 

-0.0312 

-0.0313 

-0.0314 

-0.0315 

-0.0316 

-0.0317 

-0.0318 

-0.0318 

-0.0319 

-0.032 

-0.032 

-0.032 

-0.0321 

-0.0322 

•0.0323 

-0.0323 

-0.0324 

-0.0324 

-0.0325 

-0.0326 

-0.0327 

-0.0327 

-0.0328 

-0.0328 

-0.0328 

-0.0328 

-0.0329 

-0.0329 

•0.033 

Project No. 41194 E.I.17 



Sample D7-S5@ 10' 
1 Time 
(minutes; 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

26.83 

27.83 

28.83 

29.83 

30.83 

31.83 

32,83 

33.83 

34.83 

35.83 

36.83 

37.83 

38.83 

Square Root of Time 

(minutes) 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3,72 

3,74 

3,76 

3.79 

3.81 

3.83 

3,85 

3,96 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4,88 

4.98 

5.08 

5.18 

5.28 

5,37 

5.46 

S.5S 

5.64 

5,73 

5,82 

5,90 

5.99 

6.07 

6.15 

6.23 

Tost 7 ® 1000 pef iTeet 8 ® 2000 pef 

Oiai Reading 

(Inohes) 

0.1163 

0.1163 

0.1162 

0.1162 

0,1161 

0,1161 

0,116 

0,116 

0,1159 

0,1158 

0,1158 

0.1157 

0.1157 

0,1156 

0.1155 

0,1152 

0,115 

0,1148 

0,1147 

0,1146 

0,1144 

0,1142 

0,1141 

0.114 

0.1130 

0.1138 

0.1137 

0.1136 

0.1135 

0,1134 

0.1133 

0.1132 

0,1132 

0,1131 

0,113 

0.113 

0.1129 

0.1128 

Defieetien 

(inches) 

-0.0493 

-0.0493 

-0.0494 

-0.0494 

-0.0495 

•0.0495 

•0.0496 

•0.0496 

•0.0407 

•0.0498 

-0,0498 

-0,0499 

-0,0499 

•0.05 

•0,0501 

•0,0504 

-0,0506 

-0,0508 

-0,0509 

-0.051 

-0.0512 

-0,0514 

•0.0515 

•0,0516 

-0.0517 

•0.0516 

•0.0519 

•0,052 

•0.0521 

-0.0522 

•0.0523 

•0,0524 

-0,0524 

•0,0525 

•0,0526 

•0.0526 

-0.0527 

-0.0528 

Dial Reading 

(inches) 

0.0486 

0.0485 

0.0485 

0.0484 

0.0484 

0.0483 

0.0483 

0.0482 

0.0481 

0,0481 

0.048 

0.048 

0.048 

0,0470 

0.0478 

0.0475 • 

0.0473 

0.0471 

0.047 

0.0468 

0.0466 

0.0465 

0.0464 

0.0463 

0,0461 

0,046 

0,0450 

0.0457 

0,0456 

0,0456 

0,0455 

0,0454 

0,0453 

0,0452 

0,0451 

0.045 

0.0449 

0.0448 

Deflection 

(Inches) 

-0.0572 

-0.0573 

-0.0573 

-0.0574 

-0.0574 

-0.0575 

-0.0575 

-0.0576 

-0.0577 

-0.0577 

-0.0578 

-0.0578 

-0.0578 

-0.0579 

•0.058 

• •0.0583 

-0.0585 

-0.0587 

•0.0588 

-0.059 

-0.0592 

-0.0593 

-0.0594 

-0.0595 

-0.0597 

•0.0598 

•0.0599 

•0.0601 

•0.0602 

•0.0602 

-0.0603 

•0.0604 

•0.0605 

-0.0606 

-0.0607 

-0.0608 

-0.0609 

-0.061 

[rest 9 ® 4000 psf | 

Dial Reading 

(inches) 

0.4031 

0.4031 

0.4031 

0.403 

0.4029 

0.4029 

0.4028 

0.4028 

0.4027 

0.4027 

0.4027 

0.4027 

0.4027 

0.4026 

0.4024 

0.4022 

0.4019 

0.4019 

0.4017 

0.4015 

0.4013 

0.4012 

0.4011 

0.401 

0.4009 

0.4007 

0.4006 

0.4005 

0.4004 

0.4003 

0.4003 

0.4002 

0.4001 

0.4 

0.3999 

0.3998 

0.3997 

0.3997 

DeflectlenI 

(inches) { 

-0.0331 

-0.0331 

-0.0331 

-0.0332 

-0.a333 

-0.0333 

-0.0334 

-0.0334 

-0.0335 

-0.0335 

-0.0335 

-0.0335 

-0.0335 

•0.0336 

-0.0338 

-0.034 

•0.0343 

-0.0343 

-0.0345 

-0.0347 

-0.0349 

-0.035 

-0.0351 

-0.0352 

-0.0353 

-0.0355 

-0.0356 

-0.0357 

-0.0358 

-0.0359 

-0.0359 

-0.036 

•0.0361 

-0.0362 

-0.0363 

-0.0364 

-0.0365 

-0.0365 
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Sample D7-S5@ 10' 
Time 

(minutes)l 

Square Reet ef Time 

(minutes) 

|Test7@ 1000 psf rest 8 (g 2000 psf 

Dial Reading 

(Inches) 

DeflectlenI Dial Reading 

(Inchee) | (Inches) 

Deflection 

(inches) 

jTest 9 (g 4000 pof 

DiaiRsading Defiection 

(inches) (inches) 

39.83 

40.83 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

56.83 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74,83 

75.83 

76.83 

6.31 

6,39 

6,47 

6,54 

6,62 

6,70 

6,77 

6 8 4 

6,92 

6,99 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7,67 

7,74 

7.80 

7,86 

7.98 

7.99 

8.05 

8,11 

8,16 

8.24 

8.30 

8,36 

8,42 

8.48 

8.53 

8.59 

8.65 

8.71 

8.77 

0,1128 

0,1127 

0.1126 

0,1126 

0.1125 

0.1124 

0.1124 

0.1124 

0.1123 

0.1123 

0.1122 

0.1122 

0,1121 

0.1121 

0.112 

0.112 

0,1110 

0,1110 

0.1110 

0.1118 

0.1117 

0.1117 

0.1117 

0.1116 

0.1116 

0.1116 

0.1116 

0.1116 

0,1116 

0,1115 

0,1115 

0.1114 

0,1114 

0,1114 

0,1114 

0.1113 

0.1113 

0.1113 

-0.0528 

-0.0529 

•0.053 

-0.053 

-0.0531 

-0,0532 

-0,0532 

-0.0532 

-0.0533 

-0.0533 

-0.0534 

•0.0534 

-0.0535 

•0.0535 

•0,0536 

•0.0536 

•0.0537 

•0.0537 

•0,0537 

•0,0538 

•0.0539 

•0,0539 

•0,0539 

•0.054 

•0.054 

•0.054 

•0,054 

•0.054 

•0.054 

•0.0541 

•0.0541 

•0.0542 

•0.0542 

•0.0542 

•0.0542 

•0.0543 

•0.0543 

•0.0543 

0.0448 

0.0448 

0.0447 

0.0446 

0.0446 

0.0445 

0.0444 

0.0444 

0.0443 

0.0442 

0.0442 

0.0441 

0.0441 

0.044 

0.044 

0.044 ^ 

0.0439 

0.0439 

0.0438 

0.0438 

0.0438 

0.0437 

0.0437 

0.0436 

0.0436 

0.0435 

0.0435 

0.0434 

0.0434 

0.0434 

0.0433 

0.0433 

0.0432 

0.0432 

0.0432 

0.0432 

0.0432 

0.0432 

-0.061 

-0.061 

-0.0611 

-0.0612 

-0.0612 

-0.0613 

-0.0614 

-0.0614 

-0.0615 

-0.0616 

-0.0616 

-0.0617 

-0.0617 

-0.0618 

-0.0618 

•0.0618 

•0.0619 

•0.0619 

•0.062 

• 0 . 0 ^ 

•0.062 

•0.0621 

•0.0621 

•0.0622 

-0.0622 

-0.0623 

-0.0623 

-0.0624 

•0.0624 

-0.0624 

-0.0625 

-0.0625 

-0.0626 

•0.0626 

•0.0626 

•0.0626 

-0.0626 

-0.0626 

0.3996 

0.3995 

0.3995 

0.3995 

0.3994 

0.3993 

0.3993 

0.3992 

0.3991 

0.3991 

0.399 

0.399 

0.3989 

0.3988 

0.3988 

0.3988 

0.3987 

0.3987 

0.3987 

0.3986 

0.3986 

0.3986 

0.3985 

0.3985 

0.3984 

0.3984 

0.3983 

0.3983 

0.3982 

0.3982 

0.3982 

0.3981 

0.3981 

0.3981 

0.398 

0.398 

0.3979 

0.3979 

•0.0366 

-0.0367 

-0.0367 

-0.0367 

-0.0368 

-0.0369 

-0.0369 

-0.037 

-0.0371 

-0.0371 

-0.0372 

-0.0372 

-0.0373 

-0.0374 

-0.0374 

-0.0374 

-0.0375 

-0.0375 

-0.0375 

-0.0376 

•0.0376 

-0.0376 

-0.0377 

•0.0377 

-0.0378 

-0.0378 

-0.0379 

-0.0379 

-0.038 

-0.038 

-0.038 

•0.0381 

-0.0381 

-0.0381 

-0.0382 

-0.0382 

-0.0383 

-0.0383 
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mpleD7-S5@10' 

Time 

linutes) 

Square Root of Tlme|Teet 7 <g 1000 psf 

(minutee) 

rest 8 @ 2000 psf 

Dial Reading 

(Inohea) 

Defieetien| Dial Reading 

(Inohes) j (inehee) 

Defieetien 

(Inehes) 

Test 0 ® 4000 psf 
Dial Reading 

(Inchee) 

Deflection 

(inches) 

77.83 

78.83 

79.83 

80.83 

81.83 

82.83 

83.83 

84.83 

85.83 

86.83 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

8.82 

8.88 

8.93 

8.99 

9.05 

9.10 

9.16 

9.21 

9.26 

9.32 

9.37 

9.43 

9.48 

9,53 

9,58 

9,64 

9,69 

9,74 

9,79 

9.84 

9.89 

9.94 

9.99 

10.04 

10,09 

10.14 

10.19 

10.24 

10,46 

10.60 

10.02 

11,15 

11.37 

11,59 

11.80 

12,01 

12,22 

12.42 

0,1113 

0,1112 

0,1112 

0.1112 

0.1111 

0.1111 

0.1111 

0.1111 

0.111 

0.111 

0.111 

0.111 

0,1109 

0.1109 

0.1100 

0.1100 

0.1100 

0.1100 

0.1100 

0,1100 

0,1108 

0,1108 

0,1108 

0.1108 

0,1108 

0.1108 

0.1107 

0.1107 

0.1106 

0.1105 

0.1104 

0.1103 

0,1103 

0.1102 

0.1101 

0.1101 

0.11 

0.1099 

-0.0543 

-0.0544 

-0.0544 

-0.0544 

-0.0545 

-0.0545 

-0.0545 

-0.0545 

-0.0546 

-0.0546 

-0.0546 

•0,0546 

•0,0547 

•0,0547 

•0.0547 

•0,0547 

•0.0547 

•0.0547 

•0,0547 

•0,0547 

•0.0548 

•0.0548 

•0.0548 

•0,0548 

•0,0548 

•0,0548 

-0,0549 

•0,0549 

•0,055 

•0.0551 

•0.0552 

•0.0553 

•0,0553 

•0,0554 

•0,0555 

•0,0555 

•0.0556 

•0.0557 

0.0431 

0.0431 

0.043 

0.043 

0.043 

0.043 

0.0429 

0.0429 

0.0429 

0.0428 

0.0428 

0.0428 

0,0427 

0,0427 

0,0427 

0.0427 

0,0426 

0,0426 

0,0426 

0,0426 

0,0425 

0.0425 

0.0424 

0.0424 

0.0424 

0.0424 

0.0424 

0.0424 

0,0423 

0.0422 

0.0421 

0.042 

0.0419 

0,0418 

0,0417 

0,0416 

0.0416 

0.0416 

-0.0627 

-0.0627 

-0.0628 

-0.0628 

-0.0628 

-0.0628 

-0.0629 

-0.0629 

-0.0629 

-0.063 

-0.063 

-0.063 

-0.0631 

•0.0631 

-0.0631 

' •0.0631 

•0.0632 

•0.0632 

•0.0632 

-0.0632 

-0.0633 

-0.0633 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0635 

-0.0636 

-0.0637 

-0.0638 

-0.0639 

-0.064 

-0.0641 

-0,0642 

-0.0642 

-0.0642 

0.3979 

0.3979 

0.3979 

0.3979 

0.3978 

0.3978 

0.3978 

0.3978 

0.3977 

0.3977 

0.3977 

0.3976 

0.3976 

0.3976 

0.3975 

0.3975 

0.3975 

0.3975 

0.3974 

0.3974 

0.3974 

0.3973 

0.3973 

0.3973 

0.3972 

0.3972 

0.3972 

0.3972 

0.3971 

0.3971 

0.3969 

0.3968 

0.3967 

0.3967 

0.3965 

0.3965 

0.3964 

0.3964 

-0.0383 

-0.0383 

-0.0383 

-0.0383 

-0.0384 

-0.0384 

-0.0384 

-0.0384 

-0.0385 

-0.0385 

-0.0385 

-0.0386 

-0.0386 

-0.0386 

-0.0387 

-0.0387 

-0.0387 

-0.0387 

-0.0388 

-0.0388 

-0.0388 

-0.0389 

-0.0389 

-0.0389 

-0.039 

-0.039 

-0.039 

-0.039 

-0.0391 

-0.0391 

-0.0393 

-0.0394 

-0.0395 

-0.0395 

-0.0397 

-0.0397 

-0.0398 

-0.0398 
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Sample D7-SS @10' 
Time 

(minutes) 

Square Root of TlmeltT 

(minutee) 

•eet7(g 1000 pef 

Dial Reading 

(Inohea) 

Test 8 (g 2000 psf 

Def lection g Dial Reading 

(Inches) | (Inches) 
Defiection 

(Inches) 

Teot 9 (g 4000 pof 
Dial Reading 

(inches) 

Deflection 

(Inches) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

12,62 

12.82 

13.01 

13.20 

13.39 

13,58 

13,76 

13,94 

14,12 

14,29 

14,47 

14.64 

14.81 

14.98 

15.14 

15.31 

15,47 

15,63 

15,79 

15.95 

16.10 

16,26 

16.41 

16.56 

1671 

16.86 

17.01 

17.16 

17.30 

17.45 

17,59 

17,73 

17,87 

18,01 

18.15 

18,28 

18.42 

18.56 

0.1098 

0.1097 

0.1097 

0.1096 

0,1095 

0.1095 

0.1094 

0.1094 

0.1093 

0,1093 

0,1093 

0,1092 

0,1092 

0,1092 

0.1091 

0.1091 

0.1091 

0,109 

0,1089 

0,1089 

0,1089 

0,1080 

0.1088 

0.1088 

0.1088 

0.1087 

0.1087 

0.1087 

0.1086 

0.1086 

0.1086 

0,1085 

0,1085 

0,1085 

0,1085 

0,1085 

0.1085 

0,1084 

-0.0558 

-0.0559 

-0.0559 

-0.056 

-0.0561 

-0.0561 

-0.0562 

-0.0562 

-0,0563 

-0.0563 

-0.0563 

-0.0564 

-0.0564 

-0,0564 

-0,0565 

-0,0565 

•0,0565 

•0.0566 

-0.0567 

•0.0567 

•0.0567 

•0,0567 

•0.0568 

•0.0568 

•0,0568 

•0,0569 

•0.0560 

•0,0560 

•0.057 

•0,057 

•0,057 

•0,0571 

•0.0571 

•0.0571 

•0.0571 

-0.0571 

-0.0571 

-0.0572 

0.0415 

0.0414 

0.0413 

0.0412 

0.0412 

0.0411 

0.041 . 

0.0409 

0.0409 

0.0409 

0.0408 

0.0407 

0,0406 

0.0406 

0.0406 

0.0405 • 

0.0404 

0,0404 

0.0403 

0.0403 

0.0402 

0.0402 

0.0401 

0,0401 

0,0401 

0.0401 

0.04 

0.04 

0.04 

0.0390 

0.0399 

0.0399 

0.0398 

0.0398 

0.0398 

0.0397 

0.0397 

0.0396 

-0.0643 

-0.0644 

-0.0645 

-0.0646 

-0.0646 

-0.0647 

-0.0648 

-0.0649 

•0.0649 

•0.0649 

-0.065 

-0.0651 

-0.0652 

-0.0652 

-0.0652 

-0.0653 

•0.0654 

•0.0654 

•0.0655 

•0.0655 

•0.0656 

-0.0656 

-0.0657 

-0,0657 

-0,0657 

-0.0657 

-0.0658 

-0.0658 

-0.0658 

•0.0659 

•0.0659 

-0.0659 

-0.066 

-0.066 

-0.066 

-0.0661 

-0.0661 

-0.0662 

0.3963 

0.3962 

0.3962 

0.3961 

0.396 

0.396 

0.3959 

0.3958 

0.3958 

0.3957 

0.3956 

0.3956 

0.3956 

0.3955 

0.3955 

0.3955 

0.3954 

0.3954 

0.3953 

0.3953 

0.3952 

0.3952 

0.3951 

0.3951 

0.395 

0.395 

0.3949 

0.3949 

0.3949 

0.3948 

0.3948 

0.3948 

0.3948 

0.3948 

0.3947 

0.3947 

0.3946 

0.3946 

-0.0399 

-0.04 

-0.04 

-0.0401 

-0.0402 

-0.0402 

-0.0403 

-0.0404 

-0.0404 

-0.0405 

-0.0406 

-0.0406 

-0.0406 

-0.0407 

•0.0407 

-0.0407 

•0.0408 

•0.0408 

•0.0409 

-0.0409 

-0.041 

-0.041 

•0.0411 

•0.0411 

•0.0412 

•0.0412 

-0.0413 

•0.0413 

-0.0413 

•0.0414 

-0.0414 

-0.0414 

-0.0414 

-0.0414 

-0.0415 

-0.0415 

-0.0416 

-0.0416 

Project No. 4 1 1 9 4 E.I.21 



1 Time 

(minutes) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

Square Root Of Tlmej 

(minutes) 

18,69 

18,82 

19,22 

19.60 

19.98 

20.36 

20.72 

21.08 

21.43 

21.78 

22.12 

22.46 

22.79 

23.12 

23.44 

23.76 

24.07 

24.38 

24.68 

24.99 

25.29 

25,58 

25,87 

26,16 

26.44 

26.73 

27,28 

27,83 

28,36 

28.88 

29.40 

20,01 

30.40 

30.80 

31.37 

31,85 

32.32 

32.78 

Teet7@ 1000 psf 1 

Dial Reading 

(inches) 

0.1084 

0.1084 

0.1083 

0.1083 

0.1082 

0.1083 

0.1083 

0.1082 

0.1081 

0.1081 

0.108 

0.1079 

0.1079 

0.1079 

0.1078 

0.1078 

0,1077 

0,1077 

0,1077 

0.1076 

0,1075 

0.1074 

0.1073 

0.1073 

0.1072 

0,1071 

0.1071 

0,107 

0.107 

0,1069 

0,1069 

0.1069 

0.1069 

0,1068 

0,1067 

0.1067 

0.1067 

0.1066 

Deflection 

(inches) | 

-0.0572 

-0.0572 

-0.0573 

-0.0573 

-0.0574 

-0.0573 

-0.0573 

-0.0574 

-0.0575 

-0.0575 

-0.0576 

-0.0577 

-0.0577 

-0,0577 

-0,0578 

-0,0578 

•0,0579 

•0.0579 

•0,0579 

•0,058 

•0,0581 

•0.0582 

•0,0583 

•0,0583 

•0.0584 

•0.0585 

•0.0585 

-0.0586 

-0.0586 

-0.0587 

-0.0587 

-0,0587 

•0.0587 

•0.0588 

•0.0589 

•0.0589 

-0.0589 

-0.059 

Test 8 (g 2000 psf 

Dial Reading 

(inchee) 

0.0396 

0.0396 

0.0395 

0.0395 

0.0394 

0.0393 

0.0393 

' 0.0392 

0.0392 

0.0391 

0.0391 

0.039 

0.0389 

0.0389 

0.0388 

0.0387 

0.0387 

0.0386 

0.0386 

0.0386 

0.0385 

0.0385 

0.0385 

0.0385 

0.0385 

0,0384 

0.0384 

0.0383 

0.0382 

0.0382 

0.0381 

0.038 

0.038 

0.0379 

0.0379 

0,0379 

0.0378 

0.0378 

Defiection 

(inches) 

-0.0662 

-0.0662 

-0.0663 

-0.0663 

-0.0664 

-0.0665 

-0.0665 

-0.0666 

-0.0666 

-0.0667 

-0.0667 

•0.0668 

-0.0669. 

-0.0669 

-0.067 

• -0.0671 

•0.0671 

-0.0672 

-0.0672 

-0.0672 

-0.0673 

-0.0673 

-0.0673 

-0.0673 

-0.0673 

-0.0674 

-0.0674 

-0.0675 

-0.0676 

-0.0676 

-0.0677 

-0.0678 

-0.0678 

-0.0679 

-0.0679 

-0.0679 

-0.068 

-0.068 

JTest 9 (g 4000 psf 1 

Dial Reading 

(inches) 

f 

0.3946 

0.3945 

0.3945 

0.3945 

0.3944 

0.3943 

0.3942 

0.3941 

0.3941 

0.394 

0.394 

0.394 

0.3939 

0.3938 

0.3938 

0.3937 

0.3936 

0.3936 

0.3935 

0.3935 

0.3934 

0.3934 

0.3934 

0.3933 

0.3933 

0.3933 

0.3932 

0.3932 

0.3932 

0.3331 

0.393 

0.3929 

0.3929 

0.3928 

0.3927 

0.3927 

0.3927 

0.3926 

Deflection 1 

(Inches) || 

-0.0416 

-0.0417 

-0.0417 

-0.0417 

-0.0418 

-0.0419 

-0.042 

-0.0421 

-0.0421 

-0.0422 

-0.0422 

-0.0422 

-0.0423 

-0.0424 

-0.0424 

-0.0425 

-0.0426 

-0.0426 

-0.0427 

-0.0427 

-0.0428 

-0.0428 

-0.0428 

-0.0429 

-0.0429 

-0.0429 

-0.043 

-0.043 

-0.043 

-0.0431 

-0.0432 

-0.0433 

-0.0433 

-0.0434 

-0.0435 

-0 0435 

-0.0435 

-0.0436 

Project No, 41194 
E.I.22 



Sample D7-S5®10'_ 

Time 

(minutes) 

Square Rootof Time 

(minutes) 

Test 7 (g 1000 psf iTest 8 @ 2000 psf 

1104.33 

1134.33 

1164.33 

1194.33 

1224.33 

1254.33 

1284.33 

1314.33 

1344.33 

1374.33 

1404.33 

1434.33 

1464.33 

1494.33 

1524.33 

1554.33 

1584.33 

1614.33 

1644.33 

1674.33 

1704.33 

1734.33 

1764.33 

1794.33 

1824.33 

Dial Reading 

(inches) 

Deflection 

(inches) 

Dial Reading 

(Inches) 

Deflection 

(inches) 

Test 9 <g 4000 pof 

Dial Reading 

(inches) 

Defiection 

(Inehes) 

33.23 

33.68 

34.12 

34.56 

34.99 

35.42 

35.84 

3625 

36.67 

37.07 

37.47 

37.87 

38.27 

38.66 

39.04 

39.43 

39.80 

40.18 

40.55 

40.92 

41.28 

41.65 

42.00 

42.36 

42.71 

0.1066 

0.1066 

0.1065 

0.1065 

0.1064 

0.1064 

0.1064 

0,1063 

0,1063 

0,1063 

0.1063 

0.1062 

0.1062 

0.1062 

0,1062 

0,1062 

0,1061 

0,1061 

0,1061 

0,1061 

0,1061 

0,106 

0,106 

0,1050 

0,1050 

-0.059 

-0.059 

-0.0591 

-0.0591 

-0.0592 

-0.0592 

-0.0592 

-0.0533 

-0.0533 

•0.0593 

-0.0593 

•0.0594 

•0.0594 

•0.0594 

•0.0594 

•0.0594 

-0.0595 

-0.0595 

-0.0595 

-0.0595 

-0.0595 

-0,0596 

-0,0596 

-0,0597 

•0.0597 

0.0377 

0.0377 

0.0377 

0.0377 

' 

-0.0681 

•0.0681 

-0.0681 

-0.0681 

0.3926 

0.3926 

0.3926 

0.3926 

0.3925 

0.3924 

0.3924 

0.3924 

0.3924 

0.3924 

0.3924 

0.3923 

0.3923 

0.3922 

0.3922 

0.3922 

0.3922 

0.3921 

0.3921 

0.3921 

0.392 

0.392 

0.392 

0.392 

-0.0436 

-0.0436 

-0.0436 

-0.0436 

-0.0437 

-0.0438 

-0.0438 

-0.0438 

-0.0438 

-0.0438 

-0.0438 

-0.0439 

-0.0439 

-0.044 

-0.044 

-0.044 

-0.044 

-0.0441 

-0.0441 

-0.0441 

-0.0442 

-0.0442 

-0.0442 

-0.0442 

Project N o . 4 1 1 9 4 
E . I . 2 3 



One Dimensional Consolidation 

IJProleet No. 
iproleet 
jisampie ID 

41194 
PMC Pond 15S 
G8-S3@5' 

Sample H t 
Sample Die. 
Ssmpie Area 
Sample Vel. 
Phos Cont 

|ni t . M.C. 
Init, M.C. (corr) 

Final M.C. 
pinal M.C. (corr 
Dry Wt of Soil/f 
Dry Wt of Seii/l 
Spec. Grav. 
pocket Pen. 
p ia i Reset 

1,724 m 
4,000 (In) 
0,087 (sq-ft) 
0.013 (cu-ft) 
6.87 (%) 

201.75 (%) 
149.94 (%) 
100,87 (%) 
76,52 (%) 

214.52 (g) 
169.96 (g) 

2.7 
0,4 (tsf) 

0.4284 SOOpsf 

Moisture Content Weights 
(initial) 
rotal Wot Wt. {(j) 
»hos. Wt. (^) 
>fywt.(g) 

Water Wt-i-Phoo (g) 
Dry Wt •>• Phoo Wt. (g) 

Watsr Wt (g) 
(finai) 
Total Wot Wt. (g) 
Phoo. Wt. (g) 
DfyWt.(g) 
PfyWt-i-PhooWt(g) 
Wl 

m 
'tlMT Wt •)• Phoo (g) 
WsrWt. (g) 

24.11 

7.99 
9.65 

16.12 
14.46 

50.52 
3.47 

25.15 
28.62 
25.37 
21.90 

1.66 

Pressure 
(psf) 

0.001 
0.0100 
0.02S0 
0.0500 
0.1000 
0.2500 
0.5000 
1.0000 
2.0000 
4.0000 

Final Dial 
Reading 
(inehee) 

Deformation 
(Inchee) 

Sample H t 
(inehes) 

0*4357 
0.3535 
0.2900 
0,2573 
0.2060 
0.1304 
0.07S1 
0.3952 
0,3182 
0,2464 

0,0000 
0.0822 
0.1457 
0.1784 
0.2287 
0.3053 
0.3696 
0,3928 
0,4688 
0.5416 

1.7240 
1,6416 
15783 
1.S456 
1,4943 
1,4187 
1,3644 
1,3312 
1.2652 
1.1624 

Strsin 

(%) 
Void Rstio 

e 
Dry 

Density 
(pcf) 

Caic. from finai MC 

4.77 
8.45 

10.35 
13,32 
17.71 
20,86 
22,78 
27,19 
31.42 

3.470 
3.257 
3.092 
3.008 
2.875 
2.679 
2,538 
2,452 
2,255 
2.066 

M M M 
37.69 
39.56 
41.17 
42.04 
43.48 
45.80 
47.62 
48.81 
51.77 
54.95 

Void Ratio 
0 

Ory 1 
Density 

(pef) 1 
Caie, from Initial MC j 

i^ i i lgi l 
4.048 
3.808 
3.622 
3.526 
3.376 
3.154 
2.995 
2.898 
2.678 
2.462 

^ ^ ^ H 
33.37 1 
35.04 1 
36.45 
37.23 
38.50 
40.56 
42.17 
43.22 
45.84 1 
48.66 1 

Nets: initial MC not taken frem actual sample tested, but from same sampio Jar. 
Rnal MC taken frem actual sampis testsd. 
Void Ralie (e). oaiouiated frem final MC likely to be most accurate. 

Project N o . 4 1 1 9 4 E.2.1 



nple G8-S3 @ 5' 

imo 

inutes) 

Square Root ef Time 

(minutee) 

Teat 1 ® 10 psf Test 2 <g 26 psf 

Oiai Reading 

(Inehea) 

Defieetien 

(Inehes) 

Otal Reading 

(inehes) 

Defieetlon 

(inehes) 

Test 3 @ 50 psf 

Dial Readbig 

(Inehee) 

Defieetien 

(inehee) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

0 

0.41 

0.58 

0.71 

0,82 

0,91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1.53 

1.58 

1.63 

1.68 

1,73 

1,78 

1,83 

1,87 

1.91 

1,96 

2.00 

2,04 

Z06 

. 2.12 

^ 1 6 

2.20 

2.24 

^ 2 7 

2.31 

2.35 

2.38 

2,42 

2.45 

2.48 

0.4357 

0.4343 

0.4338 

0.4333 

0.4327 

0,4323 

0,4318 

0.4315 

0,4311 

0,431 

0,4307 

0.4303 

0,4301 

0.4296 

0,4205 

0,4203 

0.420 

0.4288 

0.4286 

0.4283 

0.4270 

0.4278 

0.4276 

0.4274 

0.4271 

0.4267 

0.4266 

0.4263 

0.4262 

0.4256 

a4282 

0.4240 

0,4247 

0,4242 

0.4230 

0,4238 

0.4236 

0.4235 

0 

•0,0014 

•0,0019 

•0.0024 

•0,003 

•0,0034 

•0.0039 

•0.0042 

•0.0046 

•0,0047 

-0.005 

•0.0054 

•0.0056 

-0.0050 

•O.0062 

•0,0064 

•0.0067 

•0.0060 

-0.0071 

•0.0074 

•0.0078 

-0.0070 

•0.0081 

•0.0083 

•O.0086 

•0.000 

•O.U002 

•0,0004 

•0.0005 

'4.0000 

•0.0105 

•0.0108 

^).011 

•0,0115 

•0.0118 

•0,0119 

•0,0121 

•0,0122 

0,3534 

0.3529 

0.3525 

0.352? 

0.3519 

0.3516 

0.3514 

6.351 

0.3508 

0,3505 

0.3501 

0,3490 

0,3406 

0,3493 

0,3401 

0,3488 -

0,3485 

0.3482 

0,3481 

0.3478 

0,3476 

0,3474 

0,3472 

0.347 

0,3468 

0,3467 

0.3466 

0,3461 

0.346 

0.3457 

0.3455 

. 0,3453 

0,3452 

0,345 

0,3448 

0.3445 

0.3444 

0.3441 

0 

-0.0005 

•0.0009 

•0.0012 

•0.0015 

•0.0018 

•0.002 

•0.0024 

•0.0026 

•0.0029 

•0.0033 

•0.0035 

•0,0038 

•0,0041 

•0,0043 

•0.0046 

•0,0049 

•0,0052 

•0.0053 

-0.0056 

•0,0058 

•0,006 

•0,0062 

•0.0064 

•0.0066 

•0.0067 

•0.0069 

•0.0073 

•0,0074 

•0,0077 

•0.0079 

•0.0081 

•0,0082 

•0.0084 

•0.0086 

•0,0080 

•0.009 

•0.0093 

0.29 

0.2894 

0.2892 

0.2889 

0.2887 

0.2886 

0.2885 

0.2883 

0.2882 

0.288 

0.288 

0.2878 

0.2878 

0.2877 

0.2877 

0.2876 

0.2875 

0.2874 

0,2873 

0.2873 

0.2872 

0.2871 

0.2871 

0.287 

0.287 

0.287 

0.2869 

0.2868 

0.2868 

0.2867 

0.2867 

0.2866 

0.2866 

0.2865 

0.2865 

0.2865 

0.2864 

0.2864 

0 

•0.0006 

-0.0008 

-0.0011 

-0.0013 

-0.0014 

-0.0015 

-0.0017 

-0.0018 

-0.002 

-0.002 

-0.0022 

-0.0022 

-0.0023 

-0,0023 

-0.0024 

-0.0025 

-0.0026 

-0.0027 

•0.0027 

•0.0028 

•0.0029 

•0.0029 

•0.003 

•0.003 

•0.003 

•0.0031 

•0.0032 

•0.0032 

•0.0033 

•0.0033 

•0.0034 

•0.0034 

-0.0035 

-0.0035 

-0.0035 

-0.0036 

-0.0036 

Project No. 4 1 1 9 4 E.2.2 



Sample G8-S3 ® 5' 
Time 

(minutes) 

Square Root of Time 

(minutes) 

Teet 1 ® 10 psf reet 2 (g 28 psf 
Dial Reading 

(Inchee) 

DefleetlonI Dial Reading 

(Inches) | (Inchee) 

Deflection 
(inchee) 

Test 3 ® SO psf 
Dial Reading 

(Inchee) 

Deflection 

(inchee) 

6.33 

6.50 

6.67 

6.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

^ ^ 6.83 

^ P 9.00 
9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

^ ^ 

^ ^ 12.33 

12.50 

^ 5 2 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2.74 

2.77 

2.80 

2.83 

2.86 

2.89 

2,92 

2.94 

2,97 

3.00 

3,03 

3,06 

3,08 

3.11 

3.14 

3.16 

3.10 

3,21 

3,24 

3.27 

. 3.20 

3.32 

3.34 

3.37 

3.30 

3,42 

3,44 

3,46 

3.49 

3.51 

3,54 

0,4233 

0.4232 

0.4231 

0.4231 

0,4231 

0,423 

0,4229 

0,4228 

0.4227 

0,4227 

0,4226 

0,4226 

0.4219 

0.4210 

0,4218 

0,4216 

0.4215 

0.4215 

0.4214 

0.4212 

0.421 

0,4207 

0.4207 

0.4206 

0.4205 

0.4205 

0.4204 

0.4204 

0.4203 

0.4202 

0.4201 

0.42 

0.42 

0,4199 

0,4186 

0,4186 

0.4184 

0.4184 

•0,0124 

-0,0125 

-0.0126 

•0,0126 

•0,0126 

•0,0127 

•0,0128 

•0,0129 

•0,013 

•0,013 

•0.0131 

•0,0131 

•0,0138 

•0.0138 

•0,0139 

-0,0141 

•0,0142 

•0.0142 

•0.0143 

•0.0145 

•0.0147 

•0,015 

•0.015 

•0.0151 

•0.0152 

•0.0152 

•0,0153 

•0,0153 

•0,0154 

•0,0155 

•0,0156 

•0,0157 

•0.0157 

•0.0158 

•0.0171 

•0.0171 

•0.0173 

•0.0173 

0.3439 

0.3437 

0.3435 

0.3432 

0.343 

0.3429 

0.3427 

0.3424 

0,3422 

0.3421 

0.3419 

0,3416 

0.3415 

0.3413 

0.3412 

0.341 

0.3407 

0.3405 

0.3403 

0.3401 

0,34 

0,3397 

0,3397 

0,3305 

0.3303 

0,3301 

0.3380 

0,3380 

0,3367 

0,3385 

0,3384 

0,3382 

0,3382 

0,338 

0.3379 

0.3377 

0.3376 

0.3374 

•0.0095 

-0.0097 

-0.0099 

•0.0102 

-0.0104 

-0,0105 

-0.0107 

-0,011 

-0.0112 

-0,0113 

-0.0115 

-0.0118 

-0,0119 

-0,0121 

-0.0122 

-0.0124 

-0.0127 

-0.0129 

-0.0131 

•0.0133 

•0.0134 

•0.0137 

•0.0137 

•0,0139 

•0,0141 

•0.0143 

•0,0145 

•0,0145 

•0,0147 

•0.0149 

•0.015 

-0.0152 

-0.0152 

-0.0154 

-0.0155 

-0.0157 

•0.0158 

•0.016 

0.2864 

0.2863 

0.2863 

0.2862 

0.2862 

0.2862 

0.2861 

0.2861 

0.286 

0.2859 

0.2859 

0.2858 

0.2858 

0.2857 

0.2857 

0.2856 

0.2855 

0.2855 

0.2855 

0.2855 

0.2854 

0.2854 

0,2854 

0.2853 

0.2853 

0.26S2 

0.2852 

0,2851 

0,2851 

0.285 

0,285 

0.2840 

0.2849 

0.2849 

0.2848 

0,2848 

0.2847 

0.2847 

-0.0036 

-0.0037 

-0.0037 

-0.0038 

-0.0038 

-0.0038 

-0.0039 

-0.0039 

-0.004 

-0.0041 

-0.0041 

-0.0042 

-0.0042 

-0.0043 

-0,0043 

-0.0044 

-0.0045 

-0.0045 

-0.0045 

-0.0045 

-0.0046 

-0.0046 

-0.0046 

-0.0047 

-0.0047 

-0.0048 

-0.0048 

-0.0049 

-0.0049 

-0.005 

•0.005 

•0.0051 

-0.0051 

-0.0051 

-0.0052 

-0.0052 

-0.0053 

-0.0053 
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Sample G8-S3 @ 5' 
Time 

(minutes) 

Sqtare Root of Tlfflo 

(minutes) 

Teat 1 ® 10 psf 

Dial Reading 

(inehea) 

rest 2 (g 28 psf 

OefieeOonl Dial Reading 

(inehes) | (inehee) 

Defieetien 

(inehee) 

reet 3 @ SO psf 
Dial Reading 

(inottee) 

Defieetien 

(Inches) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

26.83 

27.83 

26.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

36.83 

37.83 

38.83 

3.56 

3,58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3.74 

3.76 

3.79 

3,81 

3,83 

3,85 

3,98 

4,10 

4,22 

4.34 

4.45 

4.56 

4,67 

4.78 

4.88 

4.98 

5.08 

5.18 

5.28 

. 5.37 

5.46 

5.55 

S.64 

5,73 

5,82 

5,90 

5,99 

6.07 

615 

623 

0,4183 

0.4182 

0.4181 

0.418 

0.4178 

0.4175 

0.4172 

0.417 

0.4168 

0.4167 

0.4165 

0.4164 

0.4162 

0.4161 

0.4154 

0,4147 

0,4137 

0.4122 

0.4111 

0,41 

0.4004 

0.4088 

0.4082 

0,4076 

0.4060 

0.4063 

0.4058 

0.4053 

0,405 

0.4047 

0.4042 

0.4030 

0,4020 

0,4023 

0,402 

0.4013 

0.4007 

0,4004 

•0,0174 

•0.0175 

•0.0176 

•0.0177 

•0.0179 

•0.0182 

•0.0185 

•0,0187 

•0,0189 

•0,019 

•0.0192 

•0,0103 

•0.0105 

•0.0106 

•0,0203 

-0.021 

•0.022 

•0.0235 

-0,0246 

•0,0257 

•0.0263 

•0.0260 

•0.0275 

•0.0281 

•0.0288 

•0.0204 

•0,0200 

•0,0304 

•0.0307 

-0.031 

•0,0315 

•0,0318 

•0,0328 

•0.0334 

•0,0337 

•0,0344 

•0.035 

•0.0353 

0,3372 

0.337 

0.3369 

0.3366 

0.3365 

0.3363 

0.3362 

0.3361 

0.336 

0.3359 

0.3359 

0,3357 

0,3356 

0,3354 

0.3347 

0.334 

0.3332 

0 , 3 3 ^ 

0.3318 

0.3311 

0.3303 

0,3296 

0,3291 

0,3287 

0.3281 

0.3277 

0.3271 

0.3265 

0.326 

0.3254 

0.3247 

0.324 

0.3234 

0.3228 

0,3222 

0.3216 

0.3211 

0.3207 

•0,0162 

•0,0164 

-0,0165 

-0.0168 

-0.0169 

-0.0171 

•0.0172 

-0.0173 

-0.0174 

-0.0175 

-0.0175 

-0.0177 

•0.0178 

•0.018 

-0.0187 

•0.0194 

•0.0202 

•0.0209 

•0.0216 

•0.0223 

•0.0231 

•0.0238 

•0.0243 

•0.0247 

•0.0253 

-0.0257 

-0.0263 

-0.0269 

-0.0274 

-0.028 

-0.0287 

•0.0294 

•0.03 

-0.0306 

•0.0312 

•0.0318 

•0.0323 

•0.0327 

0.2847 

0.2847 

0.2847 

0.2846 

0.2846 

0.2845 

0.2845 

0.2845 

0.2844 

0.2844 

0.2843 

0.2843 

0.2842 

0.2842 

0.2839 

0.2838 

0.2836 

0.2832 

0.283 

0.2827 

0.2823 

0.2821 

0.2818 

0.2815 

0.2813 

0.2811 

0.2808 

0.2806 

0.2803 

0.28 

0.2799 

0.2796 

0.2733 

0,2792 

0.2789 

0.2786 

0.2781 

0.2778 

•0.0053 

-0.0053 

-0.0053 

-0.0054 

-0.0054 

-0.0055 

-0.0055 

-0.0055 

-0.0056 

-0.0056 

-0.0057 

-0.0057 

-0,0058 

-0,0058 

-0,0061 

-0,0062 

-0,0064 

-0.0068 

-0.007 

-0.0073 

-0.0077 

-0.0079 

-0.0082 

-0.0085 

-0.0087 

-0.0089 

-0.0092 

-0.0094 

-0.0097 

-0.01 

•0.0101 

•0.0104 

•0.0107 

•0.0108 

•0.0111 

•0.0114 

•0.0119 

-0.0122 
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pie G8-S3 @ 5' 

ne 
.nutes)] 

square Root ef TimefTestl @ 10 psf 

(minutes) [Dial Reading 

(inehes) 

Treet 2 @ 28 psf |Test 3 (g SO psf 

Defieetion 

(Inehes) 

Dial Reading 

(Inchee) 

Deflectton 
(inehee) 

Dial Reading 

(inchee) 

Defiection 

(inehes) 

39.83 

40.83 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

56.83 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

76.83 

6.31 

6.39 

6.47 

6.54 

6.62 

6.70 

677 

6.84 

692 

699 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7.67 

7.74 

7.80 

7.86 

7,93 

7,99 

8,05 

8.11 

. 8,18 

8,24 

8.30 

8,36 

8,42 

8.48 

8.53 

8,59 

8.65 

8.71 

8.77 

0,3993 

0,3988 

0,3984 

0.3979 

0.3975 

0.3971 

0.397 

0.3964 

0.3956 

0.395 

0.3943 

0.394 

0.3935 

0.3932 

0,3926 

0.3922 

0.3919 

0,3916 

0,3911 

0,3906 

0,3901 

0,3896 

0,3893 

0,3801 

0.3888 

0.3885 

0.3882 

0.3881 

0.3879 

0.3876 

0.3874 

0.3873 

0,3872 

. 0,3871 

0,387 

0,3869 

0,3867 

0.3865 

•0,0364 

•0,0369 

-0.0373 

•0,0378 

-0.0382 

•0,0386 

•0.0387 

•0.0393 

•0,0401 

-0.0407 

•0.0414 

-0.0417 

•0.0422 

•0.0425 

•0.0431 

•0.0435 

-0.0438 

•0.0441 

•0.0446 

-0,0451 

•0.0456 

•0.0461 

•0.0464 

•0,0466 

•0,0460 

•0,0472 

-0,0475 

•0,0476 

•0,0478 

•0.0481 

•0.0483 

-0.0484 

•0.0485 

•0,0486 

•0,0487 

-0,0488 

•0.049 

-0.0492 

0,3201 

0,3197 

0,3193 

0,319 

0,3186 

0.3183 

0.3178 

0.'3175 

0.3172 

0,3169 

0.3164 

0.3161 

0.3156 

0.315 

0.3143 

0.3138 • 

0.3132 

0,3126 

0.3119 

0.3114 

0,3111 

0.3106 

0.3104 

0.3102 

0,3090 

0,3006 

0,3093 

0,3091 

0.309 

0.3088 

0.3085 

0.3083 

0.3082 

0.3081 

0.3078 

0.3076 

0.3073 

0,3068 

-0,0333 

-0.0337 

-0.0341 

-0.0344 

-0.0348 

-0.0351 

-0,0356 

-0.0359 

-0,0362 

-0 0365 

-0.037 

-0.0373 

-0.0378 

-0.0384 

-0.0391 

-0.0396 

-0.0402 

•0,0408 

•0,0415 

•0,042 

•0,0423 

•0,0428 

•0.043 

•0.0432 

•0.0435 

-0.0438 

•0.0441 

•0.0443 

•0.0444 

•0.0446 

-0.0449 

-0.0451 

-0.0452 

-0.0453 

•0.0456 

-0.0458 

-0.0461 

-0.0466 

0.2776 

0.2773 

0.277 

0.2768 

0.2764 

0.2761 

0.2759 

0.2756 

0.2752 

0.2749 

0.2746 

0.2744 

0.2741 

0.2738 

0.2736 

0.2734 

0.2731 

0.2729 

0.2727 

0.2725 

0.2724 

0.2722 

0.272 

0.2719 

0.2717 

0.2715 

0.2713 

0.2713 

0.2711 

0.2709 

0.2708 

0.2707 

0.2706 

0.2705 

0.2704 

0.2703 

0.2701 

0.27 

•0.0124 

-0.0127 

-0.013 

-0.0132 

-0.0136 

-0.0139 

-0.0141 

-0.0144 

-0.0148 

•0.0151 

•0.0154 

•0.0156 

-0.0159 

-0.0162 

-0.0164 

-0.0166 

-0.0169 

•0.0171 

-0.0173 

-0.0175 

-0.0176 

-0.0178 

-0.018 

-0.0181 

-0.0183 

-0.0185 

-0.0187 

-0.0187 

-0.0189 

-0.0191 

-0.0192 

•0.0193 

•0.0194 

•0.0195 

•0.0196 

-0.0197 

-0.0199 

-0.02 
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Sample G8-S3 @ 5' 
ef TlmellTeet 1 (g 10 psf 

s) lo ia i Reading D< 

I (Inehea) | (I 

Time 

(minutes) 

Square Reet 

(minutee) 

ITest 2 (g 25 pst 

DetleetlenI Dial Reading 

(Inehee) j (inchee) 

Test 3 @ SO psf 
Defieetlon 

(Inches) 
Dial Reading 

(inehee) 

Deflectton 

(inehes) 

77.83 

78.83 

79.83 

80.83 

81.83 

82.83 

83.83 

84.83 

85.83 

86.83 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109:33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

8.82 

8.88 

8.93 

8,99 

9,05 

9,10 

9.16 

9.21 

9,26 

9.32 

9.37 

9.43 

9.48 

9.53 

9.58 

9.64 

9,69 

9.74 

9.79 

9,84 

9,89 

9,94 

9,99 

10.04 

10.09 

10.14 

10.19 

10.24 

10.46 

10.60 

10.02 

11.15 

11.37 

11.59 

11.80 

. 12.01 

12.22 

12.42 

0.3864 

0.3863 

0.3862 

0,3859 

0.3856 

0,3855 

0,3852 

0.3847 

0.3845 

0.3842 

0.384 

0,3837 

0.3835 

0.3832 

0,383 

0,3829 

0.3827 

0.3824 

0,3821 

0,3819 

0.3816 

0.3814 

0,3811 

0.3808 

0.3606 

0.3804 

0.3801 

0.3798 

0.3788 

0.3775 

0.3754 

0,3738 

0,3724 

0,3718 

0.3715 

0.3712 

0.3707 

0.3704 

-0.0493 

-0.0494 

-0.0495 

-0,0498 

•0,0501 

•0.0502 

•0.0505 

•0.051 

•0.0512 

•0.0515 

•0.0517 

•0.052 

-0.0522 

•0,0525 

•0,0527 

•0,0528 

•0.053 

•0,0533 

•0.0536 

•0,0538 

•0,0541 

•0.0543 

•0.0546 

•0,0540 

•0,0551 

-0,0553 

•0,0556 

•0,0550 

•0,0560 

•0.0582 

•0.0603 

•0.0619 

•0.0633 

•0.0639 

•0.0642 

•0.0645 

•0.065 

•0.0653 

0.3065 

0.306 

0.3057 

0.3053 

0.3049 

0.3047 

0.3044 

0.3043 

0.3041 

0.3038 

0.3036 

0.3034 

0.3033 

0.3032 

0.3031 

0.3031 

0.303 

0.3029 

0.3029 

0.3027 

0.3025 

0.3022 

0.3021 

0.302 

0.3019 

0.3018 

0.3016 

0.3014 

0.301 

0,3008 

0,3002 

0.2993 

0.2986 

0.298 

0.2972 

0.2969 

0.2966 

0.2964 

•0.0469 

•0.0474 

•0.0477 

•0.0481 

•0.0485 

•0.0487 

•0.049 

•0.0491 

•0.0498 

•0.0496 

•0.0498 

•0.05 

•0.0501 

•0.0502 

•0.0503 

•0.0503 

-0.0504 

-0.0505 

-0.0505 

-0.0507 

•0.0509 

•0.0512 

•0.0513 

•0,0514 

•0,0515 

•0.0516 

•0.0518 

•0.052 

•0.0524 

•0.0526 

•0.0532 

•0.0541 

-0.0548 

-0.0554 

-0.0562 

-0.0565 

-0.0568 

-0.057 

0.2698 

0.2697 

0.2697 

0.2695 

0.2694 

0.2693 

0.2691 

0.269 

0.2689 

0.2689 

0.2688 

0.2687 

0.2686 

0.2684 

0.2683 

0.2683 

0.2682 

0.2681 

0.268 

0.2679 

0.2678 

0.2676 

0.2675 

0.2674 

0.2673 

0.2672 

0.267 

0.2669 

0.2666 

0.2663 

0.2659 

0.2658 

0.2656 

0.2654 

0.2652 

0.265 

0.265 

0.2649 

-0.0202 

-0.0203 

-0.0203 

-0.0205 

•0.0206 

-0.0207 

-0.0209 

-0.021 

-0.0211 

-0.0211 

-0.0212 

-0.0213 

-0.0214 

-0.0216 

-0.0217 

-0.0217 

-0.0218 

-0.0219 

•0.022 

•0.0221 

•0.0222 

•0.0224 

•0.0225 

•0.0226 

•0.0227 

•0.0228 

•0.023 

•0.0231 

•0.0234 

•0.0237 

•0.0241 

•0.0242 

-0.0244 

-0.0246 

-0.0248 

-0.025 

-0.025 

-0.0251 
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Sample G8-S3 @ 5' 
1 Time 

(minutes) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root ef Time 

(minutee) 

12,62 

12,82 

13.01 

13.20 

13.39 

13,58 

13.76 

13.94 

14,12 

14,29 

14.47 

14.64 

14.81 

14.98 

15.14 

15,31 

15.47 

15.63 

15,79 

15,95 

16,10 

16,26 

16,41 

16.56 

16,71 

16.86 

17.01 

17.16 

17.30 

17.45 

17,50 

17.73 

17.87 

18.01 

18,15 

18,28 

18.42 

18.56 

Test 1 (g 10 psf 

p ia l Reading 

(inches) 

0,3693 

0,3686 

0,3679 

0,3674 

0,3673 

0,3663 

0,3648 

0.3635 

0.3625 

0.3616 

0,361 

0,3606 

0.3602 

0.3599 

0.3598 

0.3597 

0,3596 

0,3595 

0,3594 

0,3594 

0.3594 

0,3594 

0,3594 

0,3503 

0,3591 

0,350 

0.350 

0.350 

0.359 

0.3589 

0.3589 

0,3589 

0.3589 

0.3588 

0,3587 

0,3587 

0,3587 

0,3587 

Deflection 

(Indies) 

•0,0664 

•0.0671 

•0.0678 

•0.0683 

•0,0684 

•0.0694 

•0.0709 

•0.0722 

-0.0732 

•0.0741 

•0,0747 

-0.0751 

•0.0755 

-0,0758 

-0,0759 

-0.076 

-0,0761 

-0,0762 

•0.0763 

•0,0763 

•0,0763 

•0,0763 

•0,0763 

•0,0764 

•0.0766 

-0.0767 

•0.0767 

•0,0767 

•0.0767 

•0,0768 

•0.0768 

•0,0768 

•0,0768 

•0,0769 

•0,077 

•0,077 

•0.077 

-0.077 

Test 2 (g 25 psf 

Dial Reading 

(Inches) 

0.2957 

0,2955 

0.2954 

0.2952 

0.2949 

0.2946 

0.2945 

0.2943 

0.2942 

0.2941 

0.2941 

0.294 

0.294 

0.294 

0.294 

0.294 • 

0.294 

0.294 

0.294 

0.294 

0.294 

0.2336 

0.2936 

0.2934 

0.2932 

0.2926 

0.2925 

0.2925 

0.2924 

0.2923 

0.2921 

0.2919 

0.2919 

0.2918 

0.2918 

0.2918 

0.2917 

0.2917 

Deflectton 

(Inchee) 

-0.0577 

-0.0579 

-0.058 

-0.0582 

-0.0585 

-0.0588 

-0.0589 

-0.0591 

-0.0592 

-0.0593 

-0.0593 

-0.0594 

-0.0594 

-0.0594 

•0.0594 

-0.0594 

•0.0594 

•0,0594 

•0,0594 

•0.0594 

•0.0594 

•0.0598 

•0.0598 

•0.06 

•0.0602 

•0.0608 

•0.0609 

•0.0609 

•0.061 

•0.0611 

•0.0613 

-0.0615 

-0.0615 

-0.0616 

•0,0616 

•0,0616 

•0.0617 

-0.0617 

^rest 3 @ 50 psf i 

Dial Reading 

(inches) 

0.2648 

0.2646 

0.2645 

0.2644 

0.2644 

0.2643 

0.2643 

0.2642 

0.2642 

0.2642 

0.2641 

0.264 

0.264 

0.264 

0.264 

0.2639 

0.2639 

0.2636 

0.2636 

0.2636 

0.2635 

0.2635 

0.2635 

0.2635 

0.2635 

0.2635 

0.2635 

0.2634 

0.2634 

0,2634 

0.2634 

0.2634 

0.2634 

0.2627 

0.2625 

0.2624 

0.2623 

0.2619 

Deftoetton 

(Inchee) | 

-0.0252 

-0.0254 

-0.0255 

-0.0256 

-0.0256 

-0.0257 

-0.0257 

-0.0258 

-0.0258 

-0.0258 

-0.0259 

-0.026 

-0.026 

-0.026 

-0.026 

-0.0261 

-0.0261 

-0.0264 

-0.0264 

-0.0264 

-0.0265 

-0.0265 

-0.0265 

-0.0265 

-0.0265 

•0.0265 

-0.0265 

-0.0266 

-0.0266 

-0.0266 

-0.0266 

-0.0266 

-0.0266 

-0.0273 

-0.0275 

-0.0276 

-0.0277 

-0.0281 
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Sample G8-S3 @ 5' 
Square Root of TlmefTest 1 (g 10 psf 

(minutes) I Dial Reading 

(inehea) 
I 'est 2 (g 25 psf 

Defieetion I Dial Reading 

(Inehes) { (Inehee) 
Deflectton 

(Inehee) 

Test 3 @ 50 psf 

Dial Reading 

(Inehee) 
Deflectton 

(Inches) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

18.69 

18.82 

19.22 

19.60 

19.98 

20.36 

20.72 

21.08 

21.43 

21.78 

22.12 

22.46 

22.79 

23.12 

23.44 

23.76 

24.07 

24.38 

24.68 

24.99. 

25.29 

25.58 

25,87 

26.16 

2644 

26.73 

27.28 

. 27.83 

28.36 

28.88 

29.40 

29.01 

30,40 

30,80 

31.37 

31.85 

32.32 

32.78 

0.3587 

0.3587 

0,3587 

0.3587 

0.3587 

0.3587 

0.3587 

0.3587 

0.3587 

0,3587 

0.3587 

0,3587 

0.3587 

0.3587 

0.3587 

0,3587 . 

0.3588 

0,3587 

0,3587 

0.3587 

0.3587 

0,3587 

0,3587 

0,3587 

0.3587 

0,3587 

0,3587 

0.3588 

0.3587 

0.3587 

0.3587 

0.3587 

0.3582 

0,3548 

-0,077 

-0.077 

-0,077 

-0,077 

-0.077 

-0.077 

-0.077 

-0.077 

-0,077 

-0,077 

-0,077 

-0.077 

-0,077 

-0,077 

-0,077 

•0,077 

•0,0769 

•0,077 

•0,077 

•0,077 

•0.077 

•0,077 

•0,077 

•0,077 

•0,077 

•0,077 

-0,077 

-0.0769 

•0.077 

•0,077 

•0,077 

•0,077 

•0,0775 

•0,0809 

0,2916 

0,2915 

0,2914 

0.2914 

0.2913 

0.2911 

0.291 

0.2908 

0.2907 

0.2905 

0.2904 

0.2904 

0.2903 

0.2903 

0.2902 

0.2901 

0.20 

0.29 

0.29 

0,29 

0.29 

0.2899 

0.2899 

0.2899 

0.2899 

0.29 

0,2899 

0,2899 

0.29 

0.2899 

0,2899 

0,29 

0,29 

0,2899 

0,29 

0,29 

0.29 

0.29 

•0.0618 

-0.0619 

-0.062 

-0.062 

-0.0621 

-0.0623 

-0.0624 

-0.0626 

-0.0627 

-0.0629 

-0.063 

-0.063 

-0.0631 

-0.0631 

-0.0632 

"0.0633 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0635 

-0.0635 

-0.0635 

-0.0635 

-0.0634 

-0.0635 

•0.0635 

•0.0634 

•0.0635 

•0.0635 

•0.0634 

•0.0634 

•0.0635 

•0.0634 

•0.0634 

-0.0634 

-0.0634 

0.2614 

0.2611 

0.261 

0.26 

0.2597 

0.2595 

0.259 

0.2587 

0.2587 

0.2586 

0.2586 

0.2583 

0.2582 

0.258 

0.2579 

0.2576 

0.2573 

0.2573 

-0.0286 

-0.0289 

-0.029 

-0.03 

-0.0303 

-0.0305 

-0.031 

-0.0313 

-0.0313 

-0.0314 

-0.0314 

-0.0317 

-0.0318 

-0.032 

-0.0321 

-0.0324 

-0.0327 

-0.0327 
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Sample G8-S3 @ 5' 

Time 

(minutes) 

Square Root ef TimeJTest 1 (g 10 psf 

(minutes) Dial Reading 

(Inehee) 

est 2 (g 25 psf 

Deftoetton DialReading 

(inchee) f (inchee) 

1104.33 

1134.33 

1164.33 

1194.33 

1224.33 

1254.33 

1284.33 

1314.33 

1344.33 

1374.33 

1404.33 

33.23 

33.68 

34.12 

34.56 

34.99 

35.42 

35,84 

3625 

3667 

37,07 

37,47 

Deftoetton 

(inches) 

Test 3 (g SO psf 

0.29 

0.29 

0.29 

0.29 

0.29 

0.29 

0,29 

0.29 

0.29 

0,29 

0,29 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

-0.0634 

Dial Reading 

(inches) 

Deftoetton 

(inches) 

Project No. 4 1 1 9 4 
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Ae 
ne 

utes) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

G8-S3 @ 5' 
Square Root of Time 

(minutee) 

0 

0.41 

0.58 

0.71 

0.82 

0.91 

1.00 

1.08 

1,15 

1,22 

1,29 

1,35 

1.41 

1.47 

1.53 

1.58 

1.63 

1.68 

1.73 

1.78 

1.83 

1.87 

1.91 

1.96 

2.00 

2.04 

2.08 

. 2.12 

2.16 

Z20 

^ 2 4 

2.27 

2.31 

2.35 

2.38 

2.42 

2.45 

2.48 

rest 4 @ 100 psf 

Dial Reading 

(Inohea) 

0.2572 

0.2562 

0.2549 

0.2542 

0.2532 

0.2527 

0.252 

0.2516 

0.2509 

0.2506 

0.25 

0,2496 

0,2491 

0,2487 

0,2483 

0,2479 

0,2476 

0,2472 

0,2469 

0.2466 

0.2461 

0.2459 

0.2454 

0.2452 

0.2447 

0.2446 

0.2442 

0.2438 

0.2435 

0.2433 

0,243 

0.2427 

0,2422 

0,242 

0,2417 

0.2414 

0.241 

0.2407 

Deftoetton 

(ltXm#9} 

0 

-0.001 

-0.0023 

-0.003 

-0.004 

-0.0045 

-0.0052 

-0,0056 

-0.0063 

•0.0066 

•0.0072 

•0,0076 

•0.0081 

•0.0085 

•0.0089 

•0.0093 

•0,0096 

•0.01 

•0,0103 

•0,0106 

-0,0111 

-0,0113 

-0,0118 

•0,012 

-0,0125 

•0,0126 

•0,013 

•0.0134 

•0.0137 

-0.0139 

•0.0142 

•0.0145 

•0.015 

•0.0152 

-0,0155 

-0,0158 

-0.0162 

-0.0165 

Test 5 (g 250 psf 

Dial Reading 

(inehee) 

0.206 

0.1974 

0.193 

0.1912 

0.1888 

0.1873 

0.1852 

0.184 

0.1824 

0,1813 

0,1799 

0,179 

0,1775 

0.1766 

0.1753 

0.1746 

0,1734 

0.1727 

0.1716 

0.1709 

0.17 

0.1692 

0.1682 

0.1676 

0.1667 

0.166 

0.1651 

0,1645 

0.1637 

0.1632 

0.1624 

0.162 

0.1612 

0.1607 

0.16 

0.1596 

0.1588 

0.1584 

Deftoetton 

(Inehee) 

0 

-0.0086 

-0.013 

-0.0148 

-0.0172 

-0.0187 

-0.0208 

-0.022 

-0.0236 

-0.0247 

-0.0261 

•0,027 

•0.0285 

•0.0294 

•0.0307 

•0.0314 

•0,0326 

•0,0333 

•0.0344 

•0.0351 

•0.036 

-0.0368 

-0.0378 

-0.0384 

-0.0393 

•0.04 

•0,0409 

•0.0415 

•0.0423 

•0.0428 

•0.0436 

•0.044 

•0.0448 

•0,0453 

•0.046 

•0.0464 

•0.0472 

-0.0476 

Test 6 @ SOO psf 1 

Dial Rsading 

(inehee) 

0.1305 

0.1276 

0.1252 

0.1228 

0.1215 

0.1199 

0.1188 

0.1174 

0.1164 

0.1154 

0.1144 

0.1133 

0.1127 

0.1116 

0.111 

0.1101 

0.1094 

0.1085 

0.108 

0.107 

0.1065 

0.1058 

0.1053 

0.1046 

0.104 

0.1034 

0.103 

0,1023 

0,1019 

0.1013 

0.101 

0.1004 

0.1 

0.0995 

0.0992 

0.0987 

0.0984 

0.098 

Deftoettonl 

( inehesj j 

0 

-0.0029 

-0.0053 

-0.0077 

-0.009 

-0.0106 

-0.0117 

-0.0131 

-0.0141 

-0.0151 

-0.0161 

-0.0172 

-0.0178 

-0.0189 

-0.0195 

-0.0204 

-0.0211 

-0.022 

-0.0225 

-0.0235 

-0.024 

-0.0247 

-0.0252 

-0.0259 

-0.0265 

-0.0271 

-0.0275 

-0.0282 

-0.0286 

-0.0292 

-0.0295 

-0.0301 

-0.0305 

-0.031 

-0.0313 

-0.0318 

-0.0321 

-0.0325 
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Sample G8-S3 @ 5' 
Sqtare Root of Tlme|[Test 4 @ 100 psf Test 5 (g 250 psf 

(minutes) iOial Reading 

(inches) 

DeftocttonB Dial Reading 

(Ineiiee) | (inches) 

Deftoetton 

(inches) 

Test 6 @ SOO psf 

Dial Rsading 

(Inches) 

Deftoetton 

(inches) 

6.33 

6.50 

6.67 

6.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

6.33 

8.50 

8.67 

8.83 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

2.52 

2.55 

2.58 

2,61 

2.65 

2.68 

2.71 

2.74 

2.77 

2.80 

2.83 

2.86 

2.89 

2.92 

2.94 

2.97 

3.00 

3,03 

3,06 

3.08 

3.11 

3,14 

3.16 

3.19 

3,21 

3,24 

3,27 

3.29 

3.32 

3,34 

3,37 

3,39 

3.42 

3.44 

3.46 

3.49 

3.51 

3.54 

0.2404 

0.2401 

0,2398 

0.2396 

0.2392 

0.2391 

0.2387 

0,2384 

0.2381 

0,2379 

0.2375 

0.2373 

0.2369 

0.2367 

0.2365 

0,2362 

0,2359 

0,2358 

0,2355 

0.2353 

0.2351 

0.2340 

0.2346 

0,2344 

0.2342 

0.234 

0.2337 

0.2336 

0.2333 

0.2331 

0,2328 

0.2326 

0.2323 

0,2321 

0.2319 

0.2317 

0,2314 

0,2312 

•0,0168 

•0,0171 

•0.0174 

•0.0176 

-0,018 

-0.0181 

-0.0185 

-0.0188 

-0.0191 

-0.0193 

-0.0197 

-0.0199 

-0.0203 

-0.0205 

•0.0207 

•0,021 

•0,0213 

•0,0214 

•0.0217 

-0,0219 

-0.0221 

•0,0223 

-0.0226 

-0,0228 

•0,023 

•0,0232 

•0,0235 

•0,0236 

•0.0239 

•0.0241 

•0.0244 

•0.0246 

•0.0249 

•0.0251 

•0.0253 

•0,0255 

•0.0258 

•0.026 

0.1577 

0.1573 

0.1567 

0.1563 

0.1558 

0.1554 

0.1549 

0.1546 

0.1541 

0.1537 

0.1533 

0.153 

0.1525 

0.1521 

0.1517 

0.1514 

0.1509 

0.1505 

0.1502 

0,1498 

0.1404 

0.1492 

0.1487 

0,1485 

0,1481 

0.1479 

0.1477 

0.1474 

0.1471 

0.147 

0.1467 

0.1464 

0.1462 

0.146 

0.1457 

0.1455 

0.1453 

0.1451 

•0.0483 

•0.0487 

•0.0493 

•0.0497 

•0.0502 

•0.0506 

•0.0511 

•0.0514 

•0.0519 

•0.0523 

•0.0527 

-0.053 

-0.0535 

-0.0539 

-0.0543 

"0.0546 

-0.0551 

-0.0555 

•0.0558 

•0.0562 

•0.0566 

•0.0568 

•0.0573 

•0.0575 

•0.0579 

•0.0581 

•0.0583 

-0.0586 

-0.0589 

-0.059 

-0.0593 

-0.0596 

-0.0598 

-0.06 

-0.0603 

-0.0605 

•0.0607 

•0.0609 

0.0977 

0.0974 

0.097 

0.0966 

0.0964 

0.096 

0.0958 

0.0954 

0.0952 

0.0949 

0.0947 

0.0944 

0.0943 

0.094 

0.0938 

0.0936 

0.0934 

0.0932 

0.0931 

0.0928 

0.0928 

0.0926 

0.0925 

0.0922 

0.0921 

0.092 

0.0919 

0.0918 

0.0916 

0.0915 

0.0913 

0.0912 

0.0912 

0.091 

0.091 

0.0908 

0.0907 

0.0906 

•0.0328 

-0.0331 

-0.0335 

-0.0339 

-0.0341 

•0.0345 

•0.0347 

-0.0351 

-0.0353 

•0.0356 

-0.0358 

-0.0361 

-0.0362 

-0.0365 

-0.0367 

-0.0369 

-0.0371 

-0.0373 

-0,0374 

-0,0377 

•0,0377 

•0.0379 

•0.038 

•0.0383 

-0.0384 

-0.0385 

-0.0386 

•0.0387 

•0.0389 

-0.039 

-0.0392 

-0.0393 

-0.0393 

-0.0395 

-0.0395 

-0.0397 

-0.0398 

-0.0399 
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Sample G8-S3 @ 5' 
Time 

(minutes) 

Square Root of Time 

(minutee) 
Test 4 ® 100 psf 

Dial Reading 

(inehes) ! 

•est 5 <g 280 psf 

Deftoettonl Dial Reading 

(Inches) | <lnehee) 

Test 6 <g SOO psf 
Deftoetton 

(Inehee) 

Dial Reading 

(inches) 

Deftoetton 

(inehes) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

2683 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

36.83 

37.83 

38.83 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3,74 

3,76 

3.79 

3.81 

3,83 

3,85 

3,98 

4,10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4,88 

4.98 

5.08 

5,18 

5.28 

5.37 

5,46 

5.56 

5.64 

5.73 

5,82 

5,90 

5.99 

6.07 

615 

623 

0.2311 

0.2309 

0.2306 

0.2305 

0.2303 

0.2302 

0.2299 

0.2298 

0.2296 

0,2295 

0,2292 

0,2201 

0.2280 

0.2288 

0.2278 

0,2268 

0.2258 

0.2249 

0.2241 

0.2233 

0.2226 

0.222 

0,2214 

0,2208 

0J2202 

0.2106 

0.2104 

0.210 

0,2186 

0.2183 

0.2170 

0.2177 

0.2174 

0.2171 

0,2169 

0.2165 

0.2164 

0.2162 

-0.0261 

-0.0263 

-0.0266 

-0.0267 

-0.0269 

-0,027 

•0.0273 

•0.0274 

•0.0276 

•0,0277 

•0,028 

•0,0281 

•0,0283 

•0,0284 

-0,0294 

•0,0304 

•0,0314 

-0,0323 

•0,0331 

•0,0339 

•0.0346 

•0.0352 

•0.0358 

•0.0364 

-0.037 

•0.0374 

•0.0378 

•0.0382 

•0.0386 

•0.0389 

-O.0393 

•0.0395 

•0.0398 

•0.0401 

•0.0403 

•0.0407 

-0.0408 

-0.041 

0.1449 

0.1447 

0.1445 

0.1443 

0.1441 

0.144 

0.1438 

0.1437 

0,1435 

0.1434 

0.1432 

0.1431 

0,1420 

0,1428 

0,1421 

0,1414 • 

0,1407 

0.1402 

0,1398 

0.1394 

0.1391 

0.1387 

0.1384 

0.1382 

0,1379 

0.1377 

0.1375 

0,1373 

0,1371 

0,137 

0,1368 

0,1367 

0,1365 

0.1364 

0.1363 

0.1362 

0.1361 

0.136 

-0.0611 

-0.0613 

-0.0615 

-0.0617 

•0.0619 

-0.062 

-0.0622 

-0,0623 

-0.0625 

-0,0626 

-0.0628 

-0,0629 

•0,0631 

•0.0632 

•0.0639 

•0.0646 

•0.0653 

•0.0658 

•0.0662 

-0.0666 

-0.0669 

-0.0673 

-0.0676 

-0.0678 

-0.0681 

•0.0683 

•0.0685 

•0.0687 

•0.0689 

•0.069 

-0,0692 

-0,0693 

-0.0695 

-0.0696 

-0.0697 

-0.0698 

-0.0699 

-0.07 

0.0905 

0.0904 

0.0904 

0.0903 

0.0902 

0.0901 

0.09 

0.0899 

0.0899 

0.0897 

0.0896 

0.0896 

0.0896 

0.0895 

0.089 

0.0887 

0.0883 

0.088 

0.0877 

0.0874 

0.0873 

0.087 

0.0868 

0.0866 

0.0865 

0.0863 

0,0861 

0.086 

0.0858 

0.0857 

0.0855 

0.0854 

0.0853 

0.0851 

0.085 

0.0849 

0.0849 

0.0848 

-0.04 

-0.0401 

-0.0401 

-0.0402 

-0.0403 

-0.0404 

-0.0405 

-0.0406 

-0.0406 

-0,0408 

-0.0409 

-0.0409 

-0.0409 

-0.041 

-0.0415 

-0.0418 

-0.0422 

-0.0425 

-0.0428 

-0.0431 

-0.0432 

-0.0435 

-0.0437 

-0.0439 

-0.044 

-0.0442 

•0.0444 

•0.0445 

•0.0447 

-0.0448 

-0.045 

-0.0451 

-0.0452 

-0.0454 

-0.0455 

-0.0456 

-0.0456 

-0.0457 
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Sample G8-S3 @ 5' 
Ij Time 

(minutes) 

39.83 

40.8S 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 ' 

56.83 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

76.83 

Square Root of Time 

(minutee) 

6,31 

6,39 

6,47 

654 

662 

6.70 

677 

684 

692 

6 9 9 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7,47 

7.54 

7.60 

7.67 

7.74 

7.80 

7,86 

7,93 

7,99 

6 0 5 

8,11 

• 8,18 

8.24 

8.30 

6.36 

8,42 

8,48 

8.53 

8,59 

8 . ^ 

8.71 

8.77 

^est 4 (g 100 psf 

ptai Reading 

(Inehea) 

0.216 

0.2158 

0.2156 

0,2155 

0.2154 

0.2152 

0,215 

0.2148 

0.2147 

0.2146 

0.2145 

0.2144 

0.2142 

0.2142 

0,2141 

0,214 . 

0.2130 

0,2130 

0.2138 

0.2138 

0.2137 

0,2136 

0.2135 

0.2134 

0,2134 

0,2133 

0.2133 

0.2132 

0.2131 

0.2131 

0.2131 

0.213 

0.213 

0.2120 

0.2120 

0,2128 

0,2127 

0,2127 

Deftoetton 

(ilWltoS) 1 

•0,0412 

•0,0414 

•0,0416 

•0,0417 

•0,0418 

•0,042 

•0,0422 

•0.0424 

•0,0425 

•0,0426 

-0,0427 

-0.0428 

•0.043 

•0.043 

•0.0431 

•0,0432 

•0.0433 

•0,0433 

•0.0434 

-0.0434 

•0,0435 

•0.0436 

•0,0437 

•0.0438 

•0.0438 

•0.0430 

•0.0439 

•0.044 

•0.0441 

•0.0441 

•0.0441 

•0.0442 

•0.0442 

•0.0443 

•0,0443 

•0,0444 

•0.0445 

•0.0445 

Test 5 (g 250 psf | 

Dial Reading 

(Inchee) 

0,136 

0,1359 

0,1358 

0,1357 

0.1356 

0.1355 

0.1355 

0.1354 

0.1353 

0.1353 

0.1352 

0.1352 

0.1352 

0.1352 

0.1351 

0.1351 • 

0,135 

0,1349 

0,1349 

0,1349 

0,1348 

0,1348 

0,1347 

0.1347 

0.1346 

0.1346 

0.1346 

0.1345 

0.1345 

0.1345 

0.1345 

0.1345 

0.1345 

0.1344 

0.1344 

0.1344 

0.1344 

0.1343 

Deftoettonl 

(Inchee) | 

•0.07 

•0.0701 

•0,0702 

•0,0703 

•0.0704 

•0.0705 

-0,0705 

•0.0706 

•0.0707 

-0.0707 

-0.0708 

-0.0708 

-0.0708 

-0.0708 

-0,0709 

-0.0709 

•0.071 

•0.0711 

•0.0711 

•0.0711 

•0.0712 

•0.0712 

•0,0713 

•0.0713 

•0.0714 

•0.0714 

-0.0714 

-0.0715 

•0.0715 

•0.0715 

-0.0715 

-0.0715 

-0.0715 

-0.0716 

-0.0716 

-0.0716 

-0.0716 

-0.0717 

Test 6 (g SOO psf { 

Dial Reading 

(Inchee) 

0.0847 

0.0846 

0.0844 

0.0843 

0.0842 

0.0841 

0.0841 

0.0841 

0.084 

0.0839 

0.0839 

0.0838 

0.0838 

0.0837 

0.0837 

0.0836 

0.0836 

0.0835 

0.0834 

0.0833 

0.0833 

0.0833 

0.0832 

0.0832 

0.0832 

0.0831 

0.0831 

0.083 

0.083 

0.083 

0.0829 

0.0829 

0.0828 

0.0828 

0.0828 

0.0827 

0.0827 

0.0826 

Deftoettonl 

(inehee) | 

-0.0458 

-0.0459 

-0.0461 

-0.0462 

-0.0463 

-0.0464 

•0.0464 

-0.0464 

-0.0465 

-0.0466 

-0.0466 

-0.0467 

-0.0467 

-0.0468 

-0.0468 

-0.0469 

-0.0469 

-0.047 

-0.0471 

-0.0472 

-0.0472 

-0.0472 

-0.0473 

-0.0473 

-0.0473 

-0.0474 

-0.0474 

•0.0475 

•0.0475 

-0.0475 

-0.0476 

-0.0476 

-0.0477 

-0.0477 

-0.0477 

-0.0478 

-0.0478 

•0.0479 
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Sample G8-S3 @ 5' 
E Time 

(minutes) 

Square Root ef Time 

(minutee) 

est 4 (g 100 psf rest S <g 250 psf 
Dial Reading 

(inches) 

Deftoettonl Dial Reading 

(Inches) | (inches) 

Deftoetton 

(inchee) 

Test 6 (g SOO psf 
Dial Reading 

(Inches) 

Deftoetton 

(inches) 

77.83 

78.83 

79.83 

80.83 

81.83 

62.63 

83.83 

84.83 

85.83 

8683 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.63 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

8.82 

8.88 

8.93 

8.99 

9.05 

9.10 

9.16 

9.21 

9.26 

9,32 

9,37 

9.43 

9.48 

9.53 

9.58 

9,64 

9,69 

9.74 

9.79 

9.84 

9.89 

9.94 

9.99 

10,04-

10,00 

10.14 

10.10 

10.24 

10.46 

10.60 

10.02 

11.15 

11.37 

11.59 

11.80 

. 12.01 

12.22 

12.42 

0,2126 

0.2125 

0,2124 

0,2124 

0,2124 

0,2123 

0,2123 

0,2123 

0.2123 

0.2122 

0,2121 

0,2121 

0,2121 

0.212 

0,212 

0,212 

0.2119 

0.2118 

0.2118 

0,2118 

0,2117 

0,2117 

0.2116 

0.2116 

0.2116 

0.2116 

0.2116 

0.2115 

0,2115 

0,2114 

0,2112 

0,2111 

0,211 

0.2109 

0,2108 

0.2108 

0.2107 

0.2107 

•0.0446 

•0.0447 

•0.0448 

•0,0448 

•0.0448 

-0.0449 

-0,0449 

•0,0449 

•0.0449 

•0,045 

•0,0451 

•0.0451 

•0.0451 

•0,0452 

•0.0452 

•0,0452 

•0,0453 

•0,0454 

•0,0454 

-0.0454 

-0.0455 

•0,0455 

•0.0456 

•0,0456 

•0,0456 

•0.0456 

•0.0456 

-0,0457 

•0,0457 

•0,0458 

•0,046 

•0,0461 

•0,0462 

•0,0463 

•0,0464 

•0.0464 

•0.0465 

-0.0465 

0.1343 

0.1343 

0.1342 

0.1342 

0.1342 

0.1341 

0.1341 

6.134 

0.134 

0.134 

0.134 

0.1339 

0.1339 

0.1339 

0,1339 

0.1338 

0.1338 

0.1338 

0.1338 

0.1338 

0.1338 

0.1338 

0.1337 

0.1337 

0.1337 

0.1337 

0.1337 

0.1337 

0.1337 

0.1336 

0.1336 

0.1335 

0.1335 

0.1334 

01334 

0.1333 

0.1333 

0.1333 

•0.0717 

•0.0717 

-0.0718 

-0.0718 

-0.0718 

-0.0719 

-0.0719 

-0.072 

•0.072 

-0.072 

-0.072 

-0.0721 

-0.0721 

-0.0721 

-0.0721 

-0,0722 

-0,0722 

-0.0722 

-0.0722 

-0.0722 

-0.0722 

-0.0722 

-0.0723 

-0.0723 

-0.0723 

•0.0723 

•0.0723 

•0.0723 

•0.0723 

-0.0724 

-0.0724 

-0.0725 

-0.0725 

-0.0726 

-0.0726 

-0.0727 

-0.0727 

-0.0727 

0.0826 

0.0825 

0.0825 

0.0825 

0.0825 

0.0824 

0.0824 

0.0823 

0.0823 

0.0823 

0.0822 

0.0822 

0.0821 

0.0821 

0.0821 

0.082 

0.0819 

0.0819 

0.0819 

0.0818 

0.0818 

0.0818 

0.0818 

0.0818 

0.0818 

0.0817 

0.0816 

0.0816 

0.0814 

0.0813 

0.0812 

0.0811 

0.081 

0.081 

0.0809 

0.0808 

0.0807 

0.0806 

-0.0479 

-0.048 

-0.048 

-0.048 

-0.048 

-0.0481 

-0.0481 

-0.0482 

-0.0482 

-0.0482 

-0.0483 

-0.0483 

-0.0484 

-0.0484 

-0.0484 

•0.0485 

-0.0486 

-0.0486 

-0.0486 

-0.0487 

-0.0487 

-0.0487 

-0.0487 

-0.0487 

-0.0487 

•0.0488 

-0.0489 

-0.0489 

-0.0491 

-0.0492 

-0.0493 

-0.0494 

-0.0495 

-0.0495 

-0.0496 

-0.0497 

-0.0498 

-0.0499 
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pie G8-S3 @ 5' 
me 

mutes) 

159.33 

154.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root of Time 

(minutes) 

12.62 

12.82 

13.01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14.29 

14.47 

14.64 

14.81 

14.98 

15.14 

15.31 

15.47 

15.63 

15.79 

15.95 

1610 

16.26 

16.41 

1656 

1671 

1686 

17.01 

17.16 

17,30 

17,45 

17,59 

17,73 

17.87 

18.01 

18.15 

. 18.28 

18.42 

18.56 

Teet 4 (g 100 psf 

Dial Reading 

(Inehes) 

0,2106 

0,2105 

0,2105 

0.2104 

0.2104 

0.2103 

0.2103 

0.2102 

0.2102 

0.2101 

0,2101 

0.2101 

0.21 

0.21 

0.21 

0.21 

0.21 

0.21 

0.2099 

0.2099 

0.2099 

0.2099 

0,2098 

0,2098 

0,2098 

0,2098 

0.2096 

0.2006 

0.2098 

0,2097 

0,2097 

0,2007 

0,2097 

0,2096 

0.2096 

0.2096 

0.2096 

0.2096 

hreet 5 (g 250 psf 

Deftoettonl Dial Reading 

(inehee) 

-0,0466 

-0,0467 

-0,0467 

-0,0468 

-0,0468 

-0,0469 

-0.0469 

-0,047 

-0,047 

-0,0471 

-0,0471 

-0,0471 

-0.0472 

-0,0472 

-0,0472 

-0.0472 

•0.0472 

•0.0472 

•0.0473 

•0.0473 

•0.0473 

•0.0473 

-0.0474 

-0.0474 

•0.0474 

-0,0474 

-0,0474 

-0,0474 

•0,0474 

•0,0475 

•0.0475 

-0.0475 

-0.0475 

•0.0476 

•0.0476 

•0.0476 

-0,0476 

-0.0476 

(inehes) 

0,1332 

0,1332 

0.1332 

0.1331 

0,1331 

0,133 

0,1329 

0,1329 

0.1329 

0.1329 

0.1329 

0.1329 

0.1328 

0.1328 

0.1327 

0.1327 

0.1327 

0.1327 

0.1326 

0.1326 

0.1326 

0.1326 

0.1325 

0.1325 

0,1325 

0.1324 

0.1324 

0,1324 

0.1324 

0.1324 

0.1323 

0.1323 

0.1323 

0.1322 

0,1322 

0.1322 

0.1322 

0.1322 

Deftoetton 

(Inches) 

-0.0728 

-0.0728 

-0.0728 

-0.0729 

-0.0729 

-0.073 

-0.0731 

-0.0731 

-0.0731 

-0.0731 

-0.0731 

-0.0731 

-0.0732 

•0.0732 

-0.0733 

-0.0733 

-0.0733 

•0.0733 

•0.0734 

•0.0734 

•0.0734 

•0.0734 

•0.0735 

•0.0735 

•0.0735 

•0.0736 

•0.0736 

•0.0736 

•0.0736 

•0.0736 

•0,0737 

•0.0737 

•0.0737 

•0.0738 

•0.0738 

•0.0738 

-0.0738 

-0.0738 

JTest 6 (g SOO psf 

1 Dlai Reading 

1 (inches) 

0.0806 

0.0805 

0.0804 

0.0804 

0.0803 

0.0803 

0.0802 

0.0802 

0.0801 

0.0799 

0.0798 

0.0797 

0.0797 

0.0796 

0.0795 

0.0795 

0.0794 

0.0794 

0.0794 

0.0793 

0.0793 

0,0792 

0,0792 

0.0792 

0.0791 

0.0791 

0.079 

0.079 

0.079 

0.0789 

0.0789 

0.0788 

0.0789 

0.0788 

0.0788 

0.0787 

0.0786 

0.0786 

Deftoetton] 

(inches) J 

-0.0499 

-0.05 

-0.0501 

-0.0501 

-0.0502 

-0.0502 

-0.0503 

•0.0503 

-0.0504 

-0.0506 

-0.0507 

-0.0508 

-0.0508 

-0.0509 

-0.051 

-0.051 

-0.0511 

-0.0511 

-0.0511 

-0.0512 

-0.0512 

-0.0513 

-0.0513 

-0.0513 

-0.0514 

-0.0514 

-0.0515 

-0.0515 

-0.0515 

-0.0516 

-0.0516 

-0.0517 

-0.0516 

-0.0517 

-0.0517 

-0.0518 

-0.0519 

-0.0519 

Project No. 41194 E.2.15 



Sample G8-S3 @ 5' 
Square Root of Time 

(minutee) 

OOpsf Test 5 ® 250 psf 

Deftoettonl Dial Reading 

(Inches) j (inehee) 

I Test 6 (g SOO psf 

Deftoetton 

(Inehes) 

Dial Reading 

(inchee) 

Deftoetton 

(inches) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

18.69 

18.82 

19.22 

19.60 

19,98 

20,36 

20.72 

21,08 

21,43 

21,78 

22.12 

22.46 

22,79 

23.12 

23,44 

23,76 

24,07 

24.38 

24.68 

24.99 

25.29 

25,58 

25,87 

26,16 

26,44 

26,73 

27.28 

27.83 

28.36 

28.88 

29,40 

20,01 

30,40 

30,89 

31,37 

31,85 

32.32 

32.78 

0,2096 

0,2096 

0.2095 

0.2095 

0.2095 

0.2094 

0.2094 

0.2093 

0.2093 

0,2093 

0,2092 

0,2092 

0,2092 

0,2091 

0,2091 

0.209 

0,209 

0.209 

0,209 

0.2089 

0.2088 

0,2088 

0.2088 

0.2088 

0.2087 

0.2087 

0.2087 

0.2066 

0,2086 

9.2085 

0.2084 

0,2084 

0.2083 

0.2078 

0.2076 

0,2075 

0,2074 

0.2069 

-0,0476 

-0.0476 

-0.0477 

-0.0477 

-0.0477 

•0.0478 

-0.0478 

-0.0479 

-0.0479 

•0.0479 

•0.048 

•0.048 

•0.048 

•0.0481 

•0.0481 

•0.0482 

•0.0482 

•0.0482 

•0.0482 

•0.0483 

•0.0484 

•0.0484 

•0.0484 

•0.0484 

•0.0485 

•0,0485 

•0.0485 

•0,0486 

•0,0486 

•0,0487 

•0,0488 

•0.0488 

•0.0489 

•0.0494 

•0.0496 

•0.0497 

•0,0498 

-0.0503 

0.1321 

0.1321 

0.1321 

0.1321 

0.1321 

0.132 

0.132 

0.'l319 

0.1319 

0.1319 

0.1318 

0.1318 

0.1317 

0.1317 

0.1317 

0.1316 

0.1316 

0.1316 

0.1315 

0.1315 

0.1315 

0.1314 

0.1314 

0.1314 

0.1314 

0,1313 

0.1313 

0.1313 

0.1313 

0,1313 

0,1313 

0,1312 

0,1312 

0.1311 

0,1311 

0.131 

0.1309 

0.1311 

-0.0739 

-0.0739 

-0.0739 

-0.0739 

-0.0739 

-0.074 

-0.074 

-0.0741 

-0.0741 

-0.0741 

-0.0742 

-0.0742 

-0.0743 

-0.0743 

-0.0743 

"O.0744 

-0.0744 

-0.0744 

-0.0745 

-0.0745 

-0.0745 

-0.0746 

-0.0746 

-0.0746 

-0.0746 

-0.0747 

-0.0747 

-0.0747 

-0.0747 

-0.0747 

-0.0747 

-0.0748 

-0.0748 

-0.0749 

-0.0749 

-0.075 

-0.0751 

-0.0749 

0.0786 

0.0786 

0.0786 

0.0784 

0.0783 

0.0783 

0.0782 

0.0782 

0.0781 

0.078 

0.078 

0.0779 

0.0779 

0.0778 

0.0778 

0.0778 

0.0778 

0.0777 

0.0777 

0.0777 

0.0777 

0.0776 

0.0776 

0.0775 

0.0775 

0.0775 

0.0775 

0.0774 

0.0773 

0.0773 

0.0772 

0.0772 

0.0771 

0.0771 

0.0771 

0.077 

0.077 

0.077 

-0.0519 

-0.0519 

-0.0519 

-0.0521 

-0.0522 

-0.0522 

-0.0523 

-0.0523 

•0.0524 

•0.0525 

•0.0525 

•0.0526 

•0.0526 

-0.0527 

-0.0527 

-0.0527 

-0.0527 

-0.0528 

-0.0528 

-0.0528 

•0.0528 

-0.0529 

-0.0529 

-0.053 

-0.053 

-0.053 

-0.053 

-0.0531 

•0.0532 

•0.0532 

-0.0533 

-0.0533 

-0.0534 

-0.0534 

-0.0534 

-0.0535 

-0.0535 

-0.0535 
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Sample G8-S3 @ 5'_ 

Time 

(minutes) 

gquare Root of Tlme|Test 4 @ 100 pof 

(minutee) 

JTest 5 @ 250 psf 

Dial Reading 

(Inehee) 

Deftoetton 

(inehee) 

Dial Reading 

(inches) 

Dsftoctton 

(inches) 

rrest 6 @ 500 psf 

Dial Reading 

(inches) 

Deftoetton 

(inches) 

1104.33 

1134.33 

1164.33 

1194.33 

1224.33 
1254.33 

1284.33 

1314.33 

1344.33 

1374.33 

1404.33 

1434.33 

1464.33 

1494.33 

1524.33 

1554.33 

1584.33 

1614.33 

33.23 

33 68 

34,12 

34.56 

34.99 

35.42 

35.84 

3625 

36.67 

37.07 

37.47 

37.87 

38,27 

38,66 

39,04 

39.43 

39,80 

40,18 

0,2068 

0.2067 

0.2065 

0.2064 

0.2064 

0.2063 

0.2063 

0,2063 

0.2061 

-0.0504 

-0.0505 

-0.0507 

-0.0508 

-0.0508 

•0.0509 

•0.0509 

•0.0509 

•0.0511 

0.131 

0.1308 

0.1307 

0.1305 

0.1305 

•0.075 

•0.0752 

-0.0753 

-0.0755 

-0.0755 

0.077 

0.0769 

0.0769 

0.0768 

0.0768 

0.0768 

0.0767 

0.0766 

0.0764 

0.0763 

0.0764 

0.0764 

0.0764 

0.0763 

0.0762 

0.0762 

0.0762 

0.0761 

-0.0535 

-0.0536 

-0.0536 

-0.0537 

-0.0537 

-0.0537 

-0.0538 

-0.0539 

-0.0541 

-0.0542 

-0.0541 

-0.0541 

-0.0541 

-0.0542 

-0.0543 

-0.0543 

-0.0543 

-0.0544 
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Sample G8-S3 @ 5' 
Time 

(minutes) 

Square Root ef Time|Test 7 ® 1000 psf 

(minutes) I Dial Reading 

(Inches) 

Test 8 @ 2000 psf 
Deftoetton 

(Inches) 

Dial Reading 

(Inehes) 

Deftoetton 

(Inchee) 

rest 9 (g 4000 psf 
Dial Reading 

(inehes) 

Deftoetton 

(inches) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.S0 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

0 

0.41 

0.58 

0.71 

0.82 

0.91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1.53 

1.58 

1,63 

1,68 

1.73 

1.78 

1.83 

1.87 

1.91 

1.96 

2.00 

^ 0 4 

2.08 

2.12 

2.16 

2.20 

2.24 

2.27 

2.31 

2.35 

2.38 

2.42 

2.45 

2.48 

0,4278 

0.4245 

0.4212 

0.4196 

0.4181 

0.417 

0.4159 

0.4152 

0,4145 

0.4137 

0,4129 

0,4124 

0,4118 

0,4113 

0,4108 

0,4105-

0,4099 

0,4097 

0,4092 

0,409 

0.4086 

0,4084 

0,4081 

0.4078 

0.4075 

0,4074 

0,4071 

0.4060 

0.4067 

0,4066 

0,4063 

0.4061 

0.4059 

0.4058 

0.4057 

0.4055 

0.4053 

0.4052 

0 

-0.0033 

-0,0066 

-0.0082 

-0.0097 

-0.0108 

-0,0119 

-0,0126 

-0,0133 

-0,0141 

-0,0149 

-0.0154 

-0,016 

-0,0165 

-0,017 

-0,0173 

-0,0179 

-0.0181 

•0,0186 

•0,0188 

•0,0192 

•0,0194 

•0,0197 

•0,02 

•0,0203 

•0,0204 

•0,0207 

•0.0209 

•0.0211 

•0.0212 

•0.0215 

•0.0217 

•0.0219 

•0.022 

•0.0221 

•0.0223 

-0.0225 

-0.0226 

0.3822 

0.3768 

0.371 

0.3668 

0.3635 

0.36 

0.3576 

0.3546 

0.3527 

0.3504 

0.3492 

0.3472 

0.3462 

0.3447 

0.3438 

0.3425 

0.3416 

0.3406 

0.3399 

0.339 

0.3386 

0.3379 

0.3376 

0.337 

0.3366 

0.3362 

0,3358 

0,3354 

0,3351 

0,3348 

0,3346 

0,3342 

0.3341 

0.3338 

0.3336 

0.3334 

0.3332 

0.333 

0 

-0.0054 

-0.0112 

-0.0154 

-0.0187 

-0.0222 

-0.0246 

-0.0276 

-0.0295 

•0.0318 

-0.033 

-0.035 

-0.036 

•0.0375 

•0.0384 

•0.0397 

•0.0406 

•0.0416 

-0.0423 

-0.0432 

-0.0436 

-0.0443 

-0.0446 

-0.0452 

-0.0456 

-0.046 

-0,0464 

-0.0468 

-0,0471 

-0.0474 

-0.0476 

-0.048 

-0.0481 

-0.0484 

-0.0486 

-0.0488 

-0.049 

-0.0492 

0.3192 

0.3088 

0.3023 

0.2957 

0.2922 

0.2879 

0.2854 

0.2819 

0.28 

0.2773 

0.2758 

0.2735 

0.2726 

0.2711 

0.2705 

0.2695 

0.2688 

0.268 

0.2674 

0.2666 

0.2663 

0.2657 

0.2654 

0.265 

0.2647 

0.2643 

0.2641 

0.2637 

0.2635 

0.2633 

0.2631 

0.2628 

0.2627 

0.2625 

0.2623 

0.2621 

0.2619 

0.2618 

0 

-0.0104 

-0.0169 

-0.0235 

-0.027 

-0.0313 

-0.0338 

-0.0373 

-0.0392 

-0.0419 

-0.0434 

-0.0457 

-0 .04^ 

-0.0481 

-0.0487 

-0.0497 

-0.0504 

-0.0512 

-0.0518 

-0.0526 

-0.0529 

-0.0535 

-0.0538 

-0.0542 

-0.0545 

-0.0549 

-0.0551 

-0.0555 

-0.0557 

-0.0559 

-0.0561 

-0.0564 

-0.0565 

-0.0567 

-0.0569 

-0.0571 

-0.0573 

-0.0574 
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Sample G8-S3 @ 5' 
Square Root of TlmelTest 7 ® 1000 psf |Test 8 (g 2000 psf Time 

(mlnutes)l (minutes) Dial Reading 

(inohes) 

Deftoetton Dial Reading 

(inches) | (inches) 

Deftoetton 

(inches) 

jTeot 9 (g 4000 pef 
Dial Reading 

(Inchee) 

Deftoetton 

(inches) 

6.33 

6.50 

6.67 

6.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

8.83 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2.74 

2.77 

2.80 

2.83 

2.86 

2.89 

2.92 

2.94 

2.97 

3.00 

3.03 

3.06 

3.08 

3.11 

3.14 

3.16 

3.19 

3.21 

3.24 

3.27 

• 3,29 

3.32 

3.34 

3.37 

3,39 

3,42 

3.44 

3.46 

3.49 

3.51 

3.54 

0,405 

0,4049 

0,4047 

0,4046 

0.4045 

0.4043 

0.4042 

0.4042 

0.4041 

0.404 

0.4038 

0.4038 

0.4037 

0.4036 

0.4035 

0.4034 

0.4034 

0.4033 

0.4032 

0.4032 

0.4031 

0,403 

0,4029 

04029 

0.4028 

0,4027 

0,4027 

0,4027 

0.4026 

0.4026 

0,4025 

0,4025 

0,4024 

0.4024 

0,4023 

0.4023 

0.4022 

0.4022 

-0.0228 

•0.0229 

•0.0231 

•0.0232 

•0.0233 

-0.0235 

-0.0236 

-0.0236 

-0.0237 

-0.0238 

-0.024 

-0,024 

-0,0241 

-0.0242 

-0.0243 

-0.0244 

•0.0244 

•0.0245 

•0.0246 

•0.0246 

•0,0247 

•0,0248 

•0,0249 

•0.0249 

•0.025 

•0.0251 

•0,0251 

•0,0251 

•0,0252 

•0,0252 

•0,0253 

•0,0253 

•0.0254 

•0.0254 

•0.0255 

•0.0255 

-0.0256 

-0.0256 

0.3328 

0.3327 

0.3326 

0.3324 

0.3323 

0.3321 

0.332 

6.3319 

0.3319 

0.3317 

0.3316 

0.3315 

0.3314 

0.3313 

0.3312 

0.3311 

0.3311 

0.331 

0.3309 

0.3308 

0.3307 

0.3305 

0.3305 

0.3303 

0.3303 

0.3303 

0.3302 

0.3301 

0.33 

0.3299 

0.3299 

0.3298 

0.3297 

0.3296 

0.3296 

0.3295 

0.3295 

0.3295 

-0.0494 

-0.0495 

-0.0496 

-0.0498 

-0.0499 

-0.0501 

-0.0502 

-0.0503 

•0.0503 

-0.0505 

-0.0506 

-0.0507 

-0.0508 

-0.0509 

-0.051 

-0.0511 

-0.0511 

-0.0512 

-0.0513 

-0.0514 

-0.0515 

-0.0517 

-0.0517 

-0.0519 

-0.0519 

-0.0519 

-0.052 

-0.0521 

-0.0522 

-0.0523 

•0.0523 

-0.0524 

-0.0525 

-0.0526 

-0.0526 

-0.0527 

-0.0527 

-0.0527 

0.2617 

0.2615 

0.2614 

0.2612 

0.2611 

0.261 

0.2609 

0.2608 

0.2607 

0.2606 

0.2605 

0.2603 

0.2603 

0.2602 

0.2602 

0.26 

0.2599 

0.2598 

0.2597 

0.2597 

0.2596 

0.2595 

0.2595 

0.2594 

0.2593 

0.2592 

0.2592 

0.2591 

0.259 

0.2589 

0.2589 

0.2588 

0.2588 

0.2587 

0.2587 

0.2587 

0.2586 

0.2586 

-0.0575 

-0.0577 

-0.0578 

-0.058 

-0.0581 

-0.0582 

-0.0583 

-0.0584 

•0.0585 

-0.0586 

-0.0587 

-0.0589 

-0.0589 

-0.059 

-0.059 

-0.0592 

-0.0593 

-0.0594 

-0.0595 

-0.0595 

-0.0596 

-0.0597 

•0.0597 

-0.0598 

-0.0599 

-0.06 

-0.06 

-0.0601 

-0.0602 

-0.0603 

-0.0603 

-0.0604 

-0.0604 

-0.0605 

-0.0605 

-0.0605 

-0.0606 

-0.0606 

Project No. 41194 E.2.19 



pie G8-S3 @ 5' 

! 

-ne 

nutes) 

Square Reet ef TImeiTeet 7 @ 1000 pef iTest 8 @ 2000 psf 

(minutes) Dial Reading 

(Inehea) 

Deftoettonl Dial Reading 

(inehes) | (inchee) 

Deftoetton 

(inehes) 

Test 9 (g 4000 psf 

Dial Reading! Deftoetton 

(inches) I (inehes) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

26.83 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

36.83 

37.83 

36.63 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3.74 

3.76 

3.79 

3.81 

3.83 

3.85 

3.98 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4.88 

4.98 

5.08 

5.18 

5,28 

5,37 

5.46 

5.55 

5.64 

5,73 

5.82 

5.90 

5.99 

6.07 

615 

623 

0.4021 

0.4021 

0.402 

0.402 

0.402 

0.4019 

0.4019 

0.4019 

0,4019 

0,4019 

0,4018 

0,4018 

0,4017 

0,4017 

0,4015 

0,4013 

0,4011 

0,401 

0.4008 

0.4007 

0.4006 

0.4004 

0.4003 

0.4003 

0.4002 

0,4001 

0,4 

0.3990 

0.3008 

0,3997 

0,3906 

0,3005 

0,3995 

0,3995 

0,3994 

0,3994 

0.3993 

0.3993 

-0.0257 

-0.0257 

-0.0258 

-0.0258 

-0.0258 

-0.0259 

-0.0259 

-0.0259 

-0.0259 

•0,0259 

-0,026 

-0,026 

-0,0261 

•0,0261 

•0,0263 

•0,0265 

•0,0267 

•0,0268 

•0.027 

•0.0271 

•0.0272 

•0.0274 

•0.0275 

•0.0275 

•0.0276 

•0,0277 

-0.0278 

•0,0279 

•0,028 

•0,0281 

-0.0282 

-0.0283 

-0,0283 

•0,0283 

•0.0284 

•0.0284 

-0.0285 

-0.0285 

0.3295 

0.3294 

0.3293 

0.3293 

0.3292 

0.3292 

0.3291 

0.3291 

0.3291 

0.329 

0.329 

0.3289 

0.3289 

0.3288 

0,3287 

0.3285 ' 

0.3283 

0.3281 

0,3279 

0.3279 

0,3277 

0,3276 

0,3274 

0,3273 

0.3272 

0.3271 

0,327 

0,3269 

0,3268 

0,3267 

0.3266 

0.3265 

0.3264 

0.3264 

0.3264 

0.3263 

0.3262 

0.3262 

-0.0527 

-0.0528 

-0.0529 

-0.0529 

-0.053 

-0.053 

-0.0531 

-0.0531 

-0.0531 

-0.0532 

-0.0532 

-0.0533 

-0.0533 

•0.0534 

•0.0535 

^.0537 

•0.0539 

-0.0541 

•0.0543 

•0.0543 

•0.0545 

•0.0546 

•0.0548 

•0.0549 

•0.055 

-0.0551 

-0,0552 

-0,0553 

-0,0554 

-0.0555 

-0.0556 

-0.0557 

-0.0558 

•0.0558 

•0.0558 

•0.0559 

-0.056 

-0.056 

0.2585 

0.2585 

0.2584 

0.2584 

0.2583 

0.2583 

0.2582 

0.2582 

0.2581 

0.2581 

0.2581 

0.258 

0.258 

0.2579 

0.2578 

0.2575 

0.2574 

0.2572 

0.2571 

0.2569 

0.2567 

0.2565 

0.2564 

0.2563 

0.2562 

0.256 

0.2559 

0.2558 

0.2556 

0.2556 

0.2555 

0.2554 

0.2553 

0.2552 

0.2551 

0.255 

0.2549 

0.2548 

-0.0607 

-0.0607 

-0.0608 

-0.0608 

-0.0609 

-0.0609 

•0.061 

-0.061 

-0.0611 

•0.0611 

•0.0611 

•0.0612 

-0.0612 

-0.0613 

-0.0614 

-0.0617 

•0.0618 

•0.062 

-0.0621 

•0.0623 

•0.0625 

-0.0627 

-0.0628 

-0.0629 

-0.063 

-0.0632 

-0.0633 

-0.0634 

-0.0636 

-0.0636 

-0.0637 

-0.0638 

•0.0639 

-0.064 

-0.0641 

-0.0642 

-0.0643 

-0.0644 
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Sample G8-S3 @ 5' 
Time 

(minutes) 

39.83 

40.83 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

5683 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

76.83 

Square Root ef Time 

(minutes) 

6.31 

6.39 

6 4 7 

654 

6.62 

6.70 

677 

684 

692 

6 9 9 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7.67 

7.74 

7.80 

7.86 

7.93 

7.99 

8.05 

8.11 

8.18 

8,24 

8.30 

8.36 

8,42 

8.48 

8.53 

8,59 

8.65 

8.71 

8.77 

Teet 7 ® 1000 pef 

Dial Reading 

(Inehea) 

0,3992 

0,3992 

0,3991 

0,3991 

0.399 

0.3989 

0,3989 

0.3989 

0.3988 

0.3988 

0.3987 

0.3987 

0.3987 

0.3987 

0.3987 

0.3987 

0.3986 

0.3986 

0.3986 

0.3985 

0.3985 

0.3985 

0,3984 

0.3984 

0.3984 

0.3984 

0.3984 

0.3983 

0,3983 

0,3983 

0.3983 

0,3982 

0,3982 

0,3982 

0,3982 

0,3981 

0.3981 

0.3981 

Deftoetton 

(Inehes) 

-0.0286 

-0.0286 

-0.0287 

-0.0287 

-0.0288 

-0.0289 

-0.0289 

-0.0289 

-0.029 

-0.029 

-0.0291 

-0.0291 

-0,0291 

-0,0291 

•0,0291 

•0,0291 

•0,U292 

•0,U2U2 

•0,0292 

•0,0293 

•0.0293 

•0,0293 

•0,0294 

•0,0294 

•0.0294 

•0.0294 

•0.0294 

•0.0295 

•0.0295 

•0.0295 

•0.0295 

•0.0296 

•0.0296 

•0.0296 

•0.0296 

•0.0297 

•0.0297 

•0.0297 

Test 8 ® 2000 psf 

Dial Reading 

(Inches) 

0.3261 

0.3261 

0.326 

0.3259 

0.3259 

0.3258 

0.3258 

0.3257 

0.3257 

0.3256 

0.3256 

0.3256 

0.3255 

0.3255 

0.3255 

0.3254 

0.3254 

0.3254 

0.3253 

0.3253 

0.3252 

0.3252 

0.3252 

0.3251 

0.3251 

0.3251 

0.3251 

0.325 

0.325 

0.3249 

0.3249 

0.3249 

0.3249 

0.3248 

0.3248 

0.3248 

0.3248 

0.3248 

Deftoetton 

(Inches) 

-0.0561 

-0.0561 

-0.0562 

-0.0563 

-0.0563 

-0.0564 

-0.0564 

-0.0565 

-0.0565 

-0.0566 

-0.0566 

-0.0566 

-0.0567 

•0.0567 

-0.0567 

-0.0568 

-0.0568 

-0.0568 

-0.0569 

-0.0569 

-0.057 

-0.057 

-0.057 

-0.0571 

-0.0571 

-0.0571 

-0.0571 

-0.0572 

-0.0572 

-0.0573 

-0.0573 

-0.0573 

-0.0573 

-0.0574 

-0.0574 

-0.0574 

-0.0574 

-0.0574 

Test 9 ® 4000 psf i 

DialReading Deftoetton| 

(inchee) 

0.2548 

0.2547 

0.2546 

0.2546 

0.2545 

0.2544 

0.2543 

0.2542 

0.2542 

0.2541 

0.254 

0.254 

0.254 

0.254 

0.2539 

0.2539 

0.2538 

0.2538 

0,2537 

0.2537 

0.2536 

0.2536 

0.2535 

0.2535 

0.2534 

0.2534 

0.2533 

0.2533 

0.2532 

0.2532 

0.2532 

0.2532 

0.2532 

0.2531 

0.2531 

0.2531 

0.253 

0.253 

(inches) i 

-0.0644 

-0.0645 

-0.0646 

-0.0646 

-0.0647 

-0.064S 

-0.0649 

-0.065 

-0.065 

-0.0651 

-0.0652 

-0.0652 

-0.0652 

-0.0652 

-0.0653 

-0.0653 

•0.0654 

-0,0654 

-0.0655 

•0.0655 

-0.0656 

-0.0656 

-0.0657 

•0.0657 

-0.0658 

-0.0658 

-0.0659 

-0.0659 

-0.066 

-0.066 

-0.066 

-0.066 

-0.066 

-0.0661 

•0.0661 

•0.0661 

-0.0662 

-0.0662 
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Sample G8'S3 @ 5' 
' Time 

(minutes) 

77.83 

78.83 

79.83 

80.83 

61.83 

62.83 

83.83 

84.83 

85.83 

8683 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

Square Root ef Time 

(minutee) 

8.82 

8.88 

8.93 

8,99 

9,05 

9,10 

9.16 

9.21 

9.26 

9,32 

9.37 

9.43 

9.48 

9.53 

9,58 

9,64 

9,69 

9,74 

9.79 

9.84 

9.89 

9.94 

9.99 

10,04 

10.09 

10.14 

10.19 

• 10,24 

10.46 

10.69 

10.02 

11.15 

11,37 

11.50 

11.80 

12.01 

12.22 

12.42 

Teet 7 ® 1000 psf 

Oiai Reading 

( " w t w ) 

0,3981 

0.398 

0.398 

0.398 

0.398 

0.398 

0.3979 

0,3979 

0.3979 

0.3979 

0.3979 

0,3979 

0,3979 

0,3979 

0,3979 

0,3979 

0.3979 

0,3979 

0,3979 

0,3979 

0.3979 

0,3979 

0,3979 

0,3978 

0,3978 

0,3978 

0.3978 

0.3078 

0,3077 

0,3077 

0,3976 

0.3075 

0,3075 

0,3074 

0.3974 

0,3974 

0.3973 

0,3972 

Deftoetton 

(Inches) 

•0,0297 

•0.0298 

•0.0298 

•0.0298 

•0.0298 

•0.0298 

•0.0299 

-0.0299 

-0.0299 

-0.0299 

-0,0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0.0299 

•0,0299 

•0.03 

•O.03 

•0,03 

•0,03 

•0,03 

•0,0301 

•0.0301 

•0,0302 

•0.0303 

-0,0303 

•0,0304 

•0,0304 

•0,0304 

-0.0305 

-0.0306 

Teet 8 ® 2000 psf 

Dial Reading 

(inches) 

0.3248 

0.3248 

0.3247 

0.3247 

0.3247 

0.3247 

0.3246 

0.3246 

0.3246 

0.3246 

0.3246 

0.3245 

0.3245 

0.3245 

0.3245 

0.3244 

0.3244 

0.3244 

0.3243 

0.3243 

0.3243 

0.3243 

0.3243 

0,3242 

0.3242 

0.3242 

0.3242 

0.3242 

0.3241 

0.324 

0.324 

. 0.3239 

0.3237 

0.3237 

0.3236 

0.3235 

0.3234 

0.3233 

Deftoetton 

(Inches) 

-0.0574 

-0.0574 

-0.0575 

-0.0575 

-0.0575 

-0.0575 

-0.0576 

-0.0576 

-0.0576 

-0.0576 

-0.0576 

-0.0577 

-0.0577 

-0.0577 

-0.0577 

^.0578 

-0.0578 

-0.0578 

-0.0579 

-0.0579 

-0.0579 

-0.0579 

-0.0579 

-0.058 

-0.058 

-0.058 

-0.058 

-0.058 

-0.0581 

-0.0582 

-0.0582 

-0.0583 

-0.0585 

•0.0585 

•0.0586 

•0.0587 

-0.0588 

-0.0589 

Test 9 ® 4000 psf | 

Dtal Reading 

(Inchee) 

0.2529 

0.2529 

0.2529 

0.2528 

0.2528 

0.2528 

0.2527 

0.2527 

0.2526 

0.2526 

0.2526 

0.2525 

0.2525 

0.2524 

0.2524 

0.2524 

0.2524 

0.2524 

0.2524 

0.2524 

0.2523 

0.2523 

0.2523 

0.2523 

0.2522 

0.2522 

0.2522 

0.2521 

0.252 

0.2519 

0.2518 

0.2517 

0.2516 

0.2516 

0.2515 

0.2514 

0.2514 

0.2512 

Deftoettonl 

( inches)J 

-0.0663 

-0.0663 

-0.0663 

-0.0664 

-0.0664 

-0.0664 

-0.0665 

-0.0665 

-0.0666 

-0.0666 

-0.0666 

-0.0667 

-0.0667 

-0.0668 

-0.0668 

-0.0668 

-0.0668 

-0.0668 

-0.0668 

-0.0668 

-0.0669 

-0.0669 

-0.0669 

-0.0669 

-0.067 

-0.067 

-0.067 

-0.0671 

-0.0672 

-0.0673 

-0.0674 

-0.0675 

-0.0676 

-0.0676 

-0.0677 

-0.0678 

-0.0678 

-0.068 

Project No. 41194 E.2.22 



Sample G8-S3 ® 5' 
Time 

(mlnutes)l 

Square Root of nme|Test 7 ® 1000 psf 

(minutes) Dtal Reading 

(Inehea) 

Test 8 @ 2000 j s f 
Deftoettonl Dtal Reading 

(Inehes) j (Inches) 

Deftoetton 

(Inchee) 

ITest 9 (g 4000 psf 
Dtal Reading 

(inchee) 
Deftoetton 

(inches) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

12.62 

12.82 

13.01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14.29 

14.47 

14.64 

14.81 

14.98 

15.14 

15.31 

15.47 

15.63 

15.79 

15.95 . 

1610 

16.26 

1641 

16,56 

16,71 

1686 

17,01 

17,16 

17,30 

17,45 

17,59 

17.73 

17,87 

18,01 

18.15 

18.28 

18.42 

1656 

0.3972 

0.3972 

0.3971 

0.3971 

0.3971 

0.3971 

0.3971 

0.397 

0.397 

0.397 

0.3969 

0.3969 

0,3969 

0,3969 

0,3968 

0,3968 

0,3968 

0,3968 

0,3967 

0,3967 

0,3967 

0,3967 

0.3968 

0,3966 

0,3966 

0,3966 

0.3968 

0.3966 

0.3965 

0.3965 

0,3965 

0,3965 

0,3965 

Q.396S 

0,3965 

0,3964 

0,3964 

0.3964 

-0,0306 

-0.0306 

-0.0307 

-0.0307 

-0.0307 

-0,0307 

-0,0307 

-0,0308 

-0,0308 

-0,0308 

•0 0309 

•0,0309 

•0,0309 

•0,0309 

•0,031 

•0,031 

•0,031 

•0,031 

•0,0311 

•0.0311 

•0.0311 

•0,0311 

•0,0312 

•0.0312 

•0.0312 

•0.0312 

•0,0312 

•0,0312 

•0,0313 

•0,0313 

•0,0313 

•0,0313 

•0,0313 

•0,0313 

•0.0313 

•0.0314 

•0.0314 

•0.0314 

0.3233 

0.3232 

0.3232 

0.3232 

0.3231 

0.323 

0.323 

0.3229 

0.3228 

0.3228 

0,3227 

0.3226 

0.3226 

0.3225 

0.3225 

0.3224 

0.3224 

0.3224 

0.3224 

0.3223 

0.3223 

0.3222 

0.3222 

0.3221 

0.3221 

0.3221 

0.322 

0.322 

0.3219 

0.3219 

0.3219 

0.3218 

0,3218 

0.3218 

0.3217 

0.3217 

0.3218 

0.3217 

•0.0589 

•0.059 

•0.059 

-0.059 

-0.0591 

-0.0592 

-0.0592 

-0.0593 

-0.0594 

-0.0594 

-0.0595 

-0.0596 

-0.0596 

-0.0597 

-0.0597 

•0.0598 

-0.0598 

-0.0598 

-0.0598 

-0.0599 

-0.0599 

-0.06 

-0,06 

-0.0601 

-0.0601 

-0.0601 

-0.0602 

-0.0602 

-0.0603 

-0.0603 

-0.0603 

•0.0604 

•0.0604 

•0.0604 

•0.0605 

•0.0605 

•0.0604 

•0.0605 

0.2512 

0.2511 

0.251 

0.2509 

0.2509 

0.2509 

0.2508 

0.2507 

0.2506 

0.2505 

0.2505 

0.2504 

0.2503 

0.2503 

0.2502 

0.2502 

0.2501 

0.2501 

0.2501 

0.25 

0.25 

0.2499 

0.2499 

0.2498 

0.2498 

0.2497 

0.2497 

0.2497 

0.2496 

0.2495 

0.2495 

0.2494 

0.2494 

0.2493 

0.2493 

0.2493 

0.2493 

0.2493 

•0.068 

•0.0681 

-0.0682 

-0.0683 

-0.0683 

-0.0683 

-0.0684 

-0.0685 

-0.0686 

-0.0687 

-0.0687 

•0.0688 

-0.0689 

-0.0689 

-0.069 

-0.069 

-0.0691 

-0.0691 

-0.0691 

-0.0692 

•0.0692 

•0.0693 

-0.0693 

-0.0694 

•0.0694 

•0.0695 

•0.0695 

•0.0695 

-0.0696 

-0.0697 

-0.0697 

-0.0698 

-0.0698 

-0.0699 

-0.0699 

-0.0699 

-0.0699 

-0.0699 

Project No, 41194 E.2.23 



Sample G8'S3 ® 5' 
Time 

(minutes) 

Square Root ef Time Test 7 ® 1000 psf jTest 8 ® 2000 psf 

(minutee) Otai Reading 

(inehea) 

Oeftoettonl Otai Reading 

(Inetiea) | (Inetiee) 

Deftoetton 

(inches) 

JTsst 9 ® 4000 psf 

Dtal Reading 

(Inchee) 

ictton Deftoetton 

(Inches) 

' ^0 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

1669 

18.82 

19.22 

19.60 

19.98 

20.38 

20.72 

21.08 

21.43 

21.78 

22,12 

22,46 

22,79 

23,12 

23,44 

23,76 

24,07 

24,38 

24,68 

24,99 

25,29 

25,58 

25.87 

2616 

26,44 

26.73 

27.28 

. 27.83 

28.36 

28.88 

29.40 

29,91 

30,40 

30,89 

31,37 

. 31,85 

32,32 

32,78 

0.3964 

0.3964 

0.3964 

0.3964 

0.3964 

0.3963 

0.3963 

0.3962 

0,3962 

0,3962 

0,3962 

0,3961 

0,3961 

0,3961 

0.396 

0,396 

0,396 

0,3959 

0,3959 

0,3959 

0,3958 

0.3958 

0.3958 

0,3958 

0,3956 

0,3956 

0,3056 

0.3056 

0.3056 

0,3055 

0,3055 

0,3055 

0,3954 

0.3954 

0.3953 

0.3953 

0.3952 

0.3952 

-0.0314 

-0.0314 

-0.0314 

-0.0314 

-0.0314 

-0.0315 

-0.0315 

-0.0316 

-0.0316 

-0.0316 

-0.0316 

-0.0317 

-0.0317 

-0,0317 

-0.0318 

•0,0318 

•0,0318 

•0,0319 

•0,0319 

•0,0319 

•0.032 

•0.032 

•0.032 

•0.032 

•0.0322 

•0,0322 

•0,0322 

•0,0322 

•0.0322 

•0.0323 

•0.0323 

•0.0323 

•0.0324 

•0.0324 

•0.0325 

•0.0325 

-0.0326 

-0.0326 

0.3217 

0.3217 

0.3216 

0.3216 

0.3215 

0.3215 

0.3214 

0.3213 

0.3212 

0.3211 

0.3211 

0.321 

0.3209 

0.3209 

0.3209 

0.3208 -

0.3208 

0.3207 

0.3207 

0.3207 

0.3206 

0.3206 

0.3205 

0.3205 

0.3204 

0.3204 

0.3204 

0.3203 

0.3202 

0.3202 

0.3201 

0,3201 

0,32 

0,32 

0,3199 

0.3198 

0.3198 

0.3197 

-0.0605 

-0.0605 

-0.0606 

-0.0606 

-0.0607 

-0.0607 

-0.0608 

-0.0609 

-0.061 

-0.0611 

-0.0611 

-0.0612 

-0.0613 

-0.0613 

-0.0613 

-0.0614 

-0.0614 

-0.0615 

-0.0615 

-0.0615 

-0.0616 

-0.0616 

-0.0617 

-0,0617 

-0.0618 

-0.0618 

-0.0618 

-0.0619 

-0.062 

- 0 . 0 ^ 

-0.0621 

-0.0621 

-0.0622 

-0.0622 

-0.0623 

-0.0624 

-0.0624 

-0.0625 

0.2492 

0.2492 

0.2491 

0.2491 

0.2489 

0.2488 

0.2487 

0.2486 

0.2485 

0.2484 

0.2483 

0.2483 

0.2482 

0.2481 

0.248 

0.2479 

0.2479 

0,2479 

0.2479 

0.2478 

0.2477 

0.2477 

0.2477 

0.2477 

0.2476 

0.2475 

0.2474 

0.2474 

0.2473 

0.2472 

0.2471 

0.2471 

0.247 

0.2469 

0.2469 

0.2469 

0.2469 

0.2468 

-0.07 

-0.07 

•0.0701 

-0.0701 

-0.0703 

-0.0704 

-0.0705 

-0.0706 

-0.0707 

-0.0708 

-0.0709 

-0.0709 

•0.071 

•0.0711 

•0.0712 

•0.0713 

•0.0713 

•0.0713 

-0.0713 

-0.0714 

-0.0715 

-0.0715 

-0.0715 

-0.0715 

-0.0716 

-0.0717 

-0.0718 

-0.0718 

-0.0719 

-0.072 

-0.0721 

-0.0721 

-0.0722 

-0.0723 

-0.0723 

-0.0723 

-0.0723 

-0.0724 

Project No. 41194 E.2.24 



oie G8-S3 @ 5' 

ne 

utes) 

Square Rootof Time 

(minutes) 

JTest 7 @ 1000 psf 

;4.33 

4.33 

54.33 

94.33 

224.33 

254.33 

264.33 

314.33 

1344.33 

1374.33 

1404.33 

1434.33 

rest 8 ® 2000 psf 

Dtal Reading 

(Inchee) 

Deftoettonl Dtal Reading 

(Inchee) | (Inchee) 

Deftoetton 

(inchee) 

Test 9 (g 4000 pof 

Dtal Reading 

(inches) 

Deftoetton 

(inches) 

33.23 

33.68 

34.12 

34.56 

34.99 

35.42 

35.84 

36.25 

36.67 

37.07 

37.47 

37.87 

0.3952 

0.3952 

0.3952 

-0.0326 

-0,0326 

-0.0326 

0,3197 

0.3196 

0.3196 

0.3195 

0.3195 

0.3194 

0.3194 

0.3193 

0.3193 

0.3193 

0.3193 

0.3193 

-0.0625 

-0.0626 

-0.0626 

-0.0627 

-0.0627 

-0.0628 

-0.0628 

-0.0629 

-0.0629 

-0.0629 

-0.0629 

-0.0629 

0.2468 

0.2467 

0.2466 

0.2466 

0.2466 

0.2465 

0.2465 

0.2465 

0.2464 

0.2464 

0.2464 

-0.0724 

-0.0725 

-0.0726 

-0.0726 

-0.0726 

-0.0727 

-0.0727 

-0.0727 

-0.0728 

-0.0728 

•0.0728 

Project No. 4 1 1 9 4 
E.2.25 



One Dimensional Consolidation 

llProJeet No. 

Proiect 

Sample ID 

Sample H t 
Sample Dia. 

Sample Area 

Sample Vol, 

Phos Cont. 

L i t M,C. 
Init. M.C. (corr) 

Rnal M.C. 

Rnal M.C, (corr 
Ory W t of Soii/f 
Ory W t of Soii/I 

Bpee . Grav. 

Pocket Pen. 

loial Reset 

41194 

FMC Pond 15S 

0 8 - S 4 ® r 

H^^^^^^^g^^^ l ^ 
1,623 an) 
4,000 (In) 

0.087 (sq-ft) 

0.012 (cu-ft) 

S.17 (%) 

170.36 (%) 

137.20 {%) 1 
120.13 (%) j 
97.64 (%) 

144.38 (g) 

191.90 (g) 

2,7 

n/a (tsf) 

0.4361 SOOpsf 

Moisture Content Weights 
(initisi) 

Total Wot Wt. (g) 

Phoo. Wt. (g) 
D f y W t ( g ) 

b r y Wt. -t- Phos Wt. (g) 

iwator Wt. + Phos (g) 

iwatorWt. (g) 

1 20.25 1 

1.05 
7.49 

8.54 

12.76 

11.71 
||(fln.l) II 
|Total Wot Wt. (g) 

iphos. Wt. (g) 

p f yWt . (g ) 
p r y Wt. + Phos Wt. (g) 
Iwatof W t + Phoo (g) 

fwator Wt. (g) 

16.84 

0.87 

7.65 
8.52 
9.19 

8.32 i 

i Pressure 

1 ̂ *̂̂  
h^^S^^^i^lSSM 

0.001 

0.0100 
0.0250 

0.0500 

0.1000 
0.2500 

I 0.5000 

1.0000 

2.0000 

1 4.0000 

Rna l Dtal 
Reading 
(inches) 

0*4362 
0.3552 

0.2695 

0.2377 

0.1904 
0.1123 

0.0555 

0.3305 

0.2321 
0.1376 

Deformation 

(inehee) 

0.0000 

0,0810 

0,1467 

0.1985 

0.2456 
0.3239 

0.3807 

0.4863 

0.5847 

0.8792 

Sample H t 

(Inchee) 

Strain Void Ratio 

e 
Dry 

Deneity 

(pcf) 
Caic. f rom final MC 

'l ' :6230 

1.5420 

1.4763 

1.4245 

1.3772 
1.2991 

1.2423 
1.1367 

1.0383 

0.9438 

0 

4.99 
9.04 

12.23 
15.14 
19.96 

23.46 
29.98 

36.03 

41.85 

5.253 
4.941 

4.888 

4.488 

4.306 
4.005 

3.786 
3.379 

3.000 

2.636 

P P J j g l 
26.94 

28.36 
29.62 

30.70 
31.75 
33.68 

35.20 

38.47 

42.12 

46.33 

Void Ratio 

e 

Dry [ 
Density 

(pct) t 
Caie. f rom initial MC { 

3.705 
3.470 

3.279 

. 3.129 
2.992 
2.766 

2.601 

2.295 

2.010 

1.736 

^ ^ P ^ l 
35.81 1 
37.69 1 
39.37 1 
40.80 1 
42.20 
44.74 

46.79 

51.13 

S5.96 

61.58 

Nolo: Initial MC not taksn from actual sampis tostod, but from same sampio jar. 
Rnal MC taksn from aetual sampis tsstsd. 
Void Ratio (s), eslcutatsd from final MC likely to bo most accurate. 

Project No. 41194 E.3.1 



Sample 08«S4 ® 7' 
Time 

(minutes)l 

Square Reet of Time 

(minutes) 

preetl @ 10 pef gTest 2 (g 25 psf 

Dtal Reading 

(inches) 

Deftoettonl Dtal Reading 

(inehes) | (inches) 

Deftoetton 

(Inches) I 

[Tests @ 50 psf 
Dtal Reading 

(Inches) 

Deftoetton 

(inches) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3,67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

0 

0.41 

0.58 

0.71 

0,82 

0.91 

1,00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1.53 

1.58 

1.63 

1.68 

1.73 

1.78 

1.83 

1,87 

1.91 

1,96 

^ 0 0 

2,04 

2.08 

Z12 

2.16 

2.20 

2.24 

2.27 

2.31 

2.35 

2.38 

2.42 

2.45 

2.48 

0.4361 

0.436 

0.4357 

0.4357 

0.4356 

0,4354 

0,4352 

0,4351 

0.435 

0.4349 

0.4348 

0.4347 

0.4345 

0,4344 

0,4342 

0,4341 

0,4341 

0,434 

0,4338 

0,4337 

0,4336 

0.4335 

0.4333 

0.4333 

0,4332 

0.4331 

0.4329 

0,4328 

0,4326 

0,4325 

0,4325 

0,4324 

0,4323 

0,4322 

0.432 

0,4319 

0,4318 

0.4318 

0 

-1E-04 

•0.0004 

-0.0004 

•0.0005 

•0.0007 

•0.0009 

•0.001 

•0.0011 

•0.0012 

-0.0013 

-0.0014 

•0,0016 

-0,0017 

-0.0019 

-0.002 

-0.002 

•0,0021 

•0,0023 

•0,0024 

•0.0025 

-0,0026 

•0.0028 

-0.0028 

•0.0029 

•0.003 

•0.0032 

•0.0033 

-0,0035 

•0,0036 

•0,0036 

•0,0037 

-0,0038 

•0,0039 

•0.0041 

-0.0042 

-0.0043 

-0.0043 

0.3552 

0,3547 

0,3546 

0.3543 

0.3541 

0.3539 

0.3537 

0.3534 

0.3532 

0.353 

0.3529 

0.3526 

0.3524 

0.3523 

0.3521 

0.3519 

0.3517 

0.3515 

0.3514 

0.3512 

0.351 

0.3507 

0,3506 

0,3504 

0,3502 

0,35 

0,3499 

0,3497 

0,3495 

0,3493 

0.3492 

0.349 

0.3488 

0.3486 

0.3484 

0.3483 

0.3481 

0.3479 

0 

-0.0005 

-0.0006 

-0.0009 

-0.0011 

-0.0013 

-0.0015 

-0.0018 

-0.002 

-0.0022 

-0.0023 

-0.0026 

-0.0028 

-0.0029 

-0.0031 

-0.0033 

-0.0035 

-0.0037 

-0.0038 

-0.004 

-0.0042 

-0.0045 

-0.0046 

-0.0048 

-0.005 

-0.0052 

-0.0053 

-0.0055 

-0.0057 

-0.0059 

-0.006 

-0.0062 

-0.0064 

-0.0066 

-0.0068 

-0.0069 

-0.0071 

-0.0073 

0.2895 

0.2893 

0.2889 

0.2886 

0.2884 

0.2881 

0.2879 

0.2877 

0.2876 

0.2872 

0.2871 

0.2869 

0.2867 

0.2865 

0.2863 

0.2862 

0.286 

0.2857 

0.2856 

0.2854 

0.2853 

0.285 

0.2849 

0.2847 

0.2846 

0.2843 

0.2842 

0.2839 

0.2839 

0.2836 

0.2835 

0.2832 

0.2831 

0.2829 

0.2827 

0.2825 

0.2823 

0.2822 

0 

-0.0002 

-0.0006 

-0.0009 

-0.0011 

-0.0014 

-0.0016 

-0.0018 

-0.0019 

-0.0023 

-0.0024 

-0.0026 

-0.0028 

-0.003 

-0.0032 

-0.0033 

-0.0035 

-0.0038 

-0.0039 

-0.0041 

-0.0042 

-0.0045 

-0.0046 

-0.0048 

-0.0049 

-0.0052 

-0.0053 

-0.0056 

-0.0056 

-0.0059 

-0.006 

-0.0063 

-0.0064 

-0.0066 

-0.0068 

-0.007 

-0.0072 

-0.0073 
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Sample 08-84 @ 7' 
1 Time 
(minutes 

1 
6.33 

6.50 

6.67 

6.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

8.83 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

Square Root ef Time 

(minutes) 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2.74 

2.77 

2.80 

2.83 

2,86 

2,89 

2,92 

2,94 

2,97 

3,00 

3,03 

3,06 

3.08 

3.11 

3.14 

3.16 

3.19 

3,21 

3.24 

3,27 

3,29 

3.32 

3.34 

3,37 

3,39 

3.42 

3,44 

3.46 

3.49 

3.51 

3.54 

^eet 1 @ 10 pef 

Dtal Reading 

(hiehea) 

0.4316 

0.4315 

0.4314 

0.4313 

0.4311 

0.431 

0.431 

0.4309 

0.4308 

0.4307 

0.4306 

0.4305 

0.4304 

0.4302 

0.4302 

0.4301 

0.43 

0.4299 

0.4298 

0.4297 

0,4295 

0.4294 

0,4294 

0,4293 

0,4292 

0,4291 

0.429 

0.4289 

0.4288 

0,4287 

0.4286 

0,4285 

0,4284 

0,4283 

0.4282 

0,4281 

0,428 

0.4279 

Deftoetton 

(inches) 

-0.0045 

-0.0046 

-0.0047 

-0.0048 

-0.005 

-0.0051 

-0.0051 

-0.0052 

-0.0053 

-0.0054 

-0.0055 

-0.0056 

-0.0057 

-0.0059 

•0.0059 

-0,006 

•0.0061 

-0.0062 

•0,0063 

•0,0064 

•0.0066 

-0.0067 

-0.0067 

-0.0068 

-0,0069 

-0,007 

-0.0071 

•0.0072 

•0.0073 

•0,0074 

-0,0075 

•0,0076 

-0.0077 

•0.0078 

•0.0079 

•0,008 

•0.0081 

•0.0082 

Test 2 (g 25 psf 

Dtal Reading 

(Inehes) 

0.3477 

0.3476 

0.3474 

0.3472 

0.347 

0.3468 

0.3468 

0.3465 

0.3464 

0.3462 

0.346 

0.3459 

0.3457 

0.3455 

0.3454 

0.3452 

0.3451 

0.3449 

0,3447 

0,3445 

0,3444 

0.3443 

0.3441 

0.3439 

0.3437 

0.3437 

0.3435 

0.3433 

0.3432 

0.343 

0.3429 

0.3427 

0.3426 

0.3424 

0.3422 

0.3421 

0.342 

0.3418 

Deftoetton 

(Inehes) 

•0.0075 

•0.0076 

-0.0078 

-0.008 

-0.0082 

-0.0084 

-0.0084 

-0.0087 

-0.0088 

-0.009 

-0.0092 

-0.0093 

-0.0095 

-0.0097 

•0.0098 

-0.01 

-0.0101 

-0.0103 

-0.0105 

-0.0107 

-0.0108 

-0.0109 

-0.0111 

-0.0113 

-0.0115 

-0.0115 

-0.0117 

-0.0119 

-0.012 

-0.0122 

-0.0123 

-0.0125 

-0.0126 

-0.0128 

-0.013 

-0.0131 

-0.0132 

-0.0134 

Teet 3 (g 50 psf 1 

Dtal Reading 

1 (Inchee) 

0.282 

0.2813 

0.2817 

0.2815 

0.2813 

0.2811 

0.2809 

0.2807 

0.2806 

0.2804 

0.2803 

0,28 

0,28 

0,2798 

0,2796 

0,2794 

0.2792 

0.2791 

0.2789 

0.2787 

0.2786 

0.2784 

0.2783 

0.2781 

0.278 

0.2777 

0.2776 

0.2775 

0.2773 

0.2771 

0.277 

0.2768 

0.2768 

0.2765 

0.2764 

0.2762 

0.276 

0.2759 

Deftoetton 

(Inches) { 

-0.0075 

-0.0077 

-0.0078 

-0.008 

-0.0082 

-0.0084 

-0.0086 

-0.0088 

-0.0089 

-0.0091 

-0.0092 

-0.0095 

-0.0095 

-0.0097 

-0.0099 

-0.0101 

-0.0103 

-0.0104 

-0.0106 

-0.0108 

-0.0109 

-0.0111 

-0.0112 

-0.0114 

-0.0115 

-0.0118 

-0.0119 

-0.012 

-0.0122 

-0.0124 

-0.0125 

-0.0127 

-0.0127 

-0.013 

-0.0131 

-0.0133 

-0.0135 

-0.0136 
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Sample 08-S4 @ 7' 
1 Time 

(minutes) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

2683 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

36.83 

37.83 

38.83 

Square Root ef Time 

(minutee) 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3,70 

3,72 

3.74 

3.76 

3.79 

3.81 

3.83 

3.85 

3.98 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4.88 

4,98 

5.08 

5.18 

5.28 

5,37 

5,46 

5,55 

5.64 

5.73 

5.62 

5,90 

5,99 

6,07 

615 

623 

^eet 1 ® 10 pef j 

1 Otai Reading 

(Inehea) 

0,4278 

0,4278 

0,4276 

0,4276 

0,4275 

0,4274 

0,4272 

0,4272 

0,427 

0,427 

0,427 

0,4269 

0,4267 

0.4267 

0.4261 

0,4256 

0,4251 

0.4246 

0.4241 

0.4237 

0,4231 

0,4227 

0.4222 

0.4217 

0.4212 

0.4207 

0.4203 

0,4199 

0,4194 

0.410 

0.4165 

0,4181 

0,4177 

0,4173 

0,4168 

0,4164 

0.4159 

0.4154 

Deftoetton 

(Inetwe) 

-0.0083 

•0.0083 

-0,0085 

•0,0085 

•0,0086 

•0,0087 

-0,0089 

•0.0089 

•0.0091 

•0.0091 

-0.0091 

-0.0092 

•0.0094 

•0.0094 

•0,01 

•0.0105 

-0.011 

•0.0115 

-0.012 

•0,0124 

•0,013 

•0,0134 

•0,0139 

•0,0144 

•0,0149 

-0,0154 

•0,0158 

•0,0162 

•0,0167 

•0.0171 

-0.0176 

-0.018 

-0.0184 

-0.0188 

-0.0193 

-0.0197 

-0.0202 

•0.0207 

Test 2 @ 25 psf 

Dtal Reading 

(Inehea) 

0.3417 

0.3414 

0.3413 

0.3412 

0.3411 

0.3409 

0.3407 

0.3405 

0.3405 

0.3403 

0.3402 

0.34 

0.3398 

0.3397 

0.3389 

0.3379 

0.3371 

0.3362 

0.3354 

0.3346 

0.3338 

0.333 

0.3323 

0.3315 

0,3308 

0.3301 

0.3294 

0.3287 

0.3279 

0.3273 

0.3266 

0.326 

0.3253 

0.3247 

0.324 

0.3233 

0.3227 

0.3221 

Deftoetton 

(Inehes) 

•0.0135 

•0.0138 

-0.0139 

-0.014 

-0.0141 

-0.0143 

-0.0145 

-0.0147 

-0.0147 

-0.0149 

-0.015 

-0.0152 

-0.0154 

-0.0155 

-0.0163 

• -0.0173 

-0.0181 

-0.019 

-0.0198 

-0.0206 

•0.0214 

•0.0222 

•0,0229 

•0,0237 

•0.0244 

•0.0251 

•0.0258 

•0.0265 

•0.0273 

-0.0279 

-0.0286 

-0.0292 

-0.0299 

-0.0305 

-0.0312 

-0.0319 

-0.0325 

-0.0331 

Test 3 (g SO psf 1 

Dtal Reading 

(inches) 

0.2757 

0.2755 

0.2754 

0.2752 

0.2752 

0.2749 

0.2748 

0.2746 

0.2745 

0.2743 

0.2742 

0.274 

0.2739 

0.2737 

0.2729 

0.2721 

0.2713 

0.2704 

0.2697 

0.2689 

0.2682 

0.2674 

0.2666 

0.2659 

0.2652 

0.2646 

0.2639 

0.2633 

0.2627 

0.262 

0.2614 

0.2609 

0.2603 

0.2597 

0.2591 

0.2586 

0.258 

0.2575 

Deftoetton] 

(inches) | 

-0.0138 

-0.014 

-0.0141 

-0.0143 

-0.0143 

-0.0146 

-0.0147 

-0.0149 

-0.015 

-0.0152 

-0.0153 

-0.0155 

-0.0156 

-0.0158 

-0.0166 

-0.0174 

-0.0182 

-0.0191 

-0.0198 

-0.0206 

-0.0213 

-0.0221 

-0.0229 

-0.0236 

-0.0243 

-0.0249 

-0.0256 

-0.0262 

-0.0268 

•0.0275 

-0.0281 

-0.0286 

-0.0292 

-0.0298 

-0.0304 

-0.0309 

-0.0315 

-0.032 
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pie 08-34 @ T 
I S 

utes) 

39.83 

iO.83 

-1.83 

42,83 

43.83 

44.83 

45.33 

46.83 

7.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

5683 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

76.83 

Square Root of Time 

(minutes) 

631 

6.39 

647 

654 

662 

670 

677 

684 

692 

699 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7.67 

7.74 

7.80 

7.86 

7,93 

7,99 

8,05 

611 

8,18 

8.24 

8.30 

8.36 

8.42 

8,46 

653 

8.59 

8.65 

8.71 

8.77 

Test 1 (g 10 psf 

Dtal Reading 

(Inehee) 

0,4151 

0,4146 

0,4142 

0.4138 

0,4134 

0.413 

0.4126 

0.4122 

0.4118 

0.4114 

0.4112 

0,4108 

0,4104 

0,4101 

0.4097 

0,4093 

0,4089 

0,4086 

0,4082 

0,4079 

0,4075 

0,4073 

0,4060 

0.4068 

0.4062 

0,4058 

0,4055 

0.4051 

0.4048 

0,4045 

0.4042 

0.4038 

0.4035 

0.4032 

0,4020 

0.4027 

0.4023 

0.4019 

Deftoetton 

-0.021 

•0.0215 

•0.0219 

•0,0??3 

•0.0227 

•0.0231 

•0.0235 

•0.0239 

-0.0243 

-0,0247 

-0.0249 

-0,0253 

-0,0257 

-0.026 

•0,0264 

•0,0268 

•0,0272 

•0,0275 

•0,0279 

•0.0282 

•0.0286 

•0.0288 

•0.0202 

•0.0205 

•0.0200 

•0.0303 

•0.0306 

-0.031 

•0,0313 

•0,0316 

•0.0310 

•0.0323 

•0,0326 

•0,0329 

-0,0332 

•0.0334 

•0.0338 

•0.0342 

Test 2 ® 25 psf 

Dtal Reading 

(inehes) 

0.3216 

0.3209 

0.3203 

0.3198 

0.3193 

0.3186 

0.3181 

0.3176 

0.317 

0.3165 

0.316 

0.3155 

0,315 

0.3146 

0.314 

0,3135 

0,313 

0,3126 

0,3122 

0,3117 

0.3113 

0,3108 

0,3104 

0,31 

0,3096 

0.3091 

0.3088 

0,3083 

0,308 

0,3076 

0,3073 

0,3060 

0,3066 

0,3062 

0,3059 

0.3055 

0.3052 

0.3049 

Deftoetton 

(inehes) 

•0.0336 

•0.0343 

-0.0349 

-0.0354 

-0.0359 

-0.0366 

-0.0371 

-0.0376 

-0.0382 

-0.0387 

-0.0392 

-0.0397 

•0.0402 

•0.0406 

•0.0412 

• -0.0417 

•0.0422 

•0.0426 

•0.043 

•0.0435 

•0.0439 

-0.0444 

•0.0448 

•0.0452 

-0.0456 

-0,0461 

•0.0464 

-0.0469 

-0.0472 

-0.0476 

-0.0479 

•0.0483 

•0.0486 

•0.049 

•0.0493 

-0.0497 

-0.05 

-0.0503 

Test 3 @ SO psf 

Dtal Reading 

(inches) 

0.2571 

0.2565 

0.2561 

0.2556 

0.2551 

0.2547 

0.2542 

0.2538 

0.2534 

0.253 

0.2526 

0.2522 

0.2518 

0.2515 

0.2511 

0.2508 

0.2505 

0.2501 

0.2499 

0.2495 

0.2493 

0.249 

0.2488 

0.2485 

0.2483 

0.2481 

0.2478 

0.2476 

0.2474 

0.2472 

0.247 

0.2469 

0.2467 

0.2465 

0.2463 

0.2461 

0.246 

0.2459 

Deftoettonl 

(Inches) | 

•0.0324 

-0.033 

-0.0334 

-0.0339 

-0.0344 

-0.0348 

-0.0353 

-0.0357 

-0.0361 

-0.0365 

-0.0369 

-0.0373 

-0.0377 

•0.038 

-0.0384 

-0.0387 

-0.039 

-0.0394 

-0.0396 

-0.04 

-0.0402 

-0.0405 

-0.0407 

-0.041 

-0.0412 

-0.0414 

-0.0417 

-0.0419 

-0.0421 

-0.0423 

-0.0425 

-0.0426 

-0.0428 

-0.043 

-0.0432 

-0.0434 

-0.0435 

-0.0436 
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Sample 08-34 @ T 
1 Time 
(minutes) 

77.63 

78.83 

79.83 

80.83 

81.83 

82.83 

83.83 

84.83 

85.83 

8683 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

Square Root of Time 

(minutes) 

8.82 

8.88 

8,93 

8.99 

9,05 

9.10 

9.16 

9.21 

9,26 

9.32 

9.37 

9.43 

9.48 

9.53 

9.58 

9.64 

9.69 

9.74 

9.79 

9.84 

9.89 

9.94 

9,99 

10,04 

10,09 

10.14 

10,19 

10,24 

10.46 

10.69 

10.92 

11.15 

11.37 

11.59 

11.80 

12.01 

12.22 

12.42 

^eet 1 @ 10 psf 

Dtal Reading 

(Inehes) 

0.4017 

0.4013 

0,4011 

0,4007 

0.4004 

0.4002 

0.4 

0.3996 

0.3994 

0,3991 

0,3987 

0.3985 

0,3981 

0,3979 

0,3976 

0,3973 

0,3971 

0,3968 

0.3965 

0.3962 

0.396 

0.3957 

0,3054 

0.3061 

0,3946 

0,3946 

0,3043 

0.3041 

0,3929 

0.3916 

0.3906 

0.3894 

0.3883 

0.3872 

0.3862 

0.3851 

0.3841 

0.383 

Deftoetton 

(Inches) 

•0.0344 

•0,0348 

•0,035 

•0,0354 

•0,0357 

•0,0359 

-0,0361 

•0.0365 

•0.0367 

•0,037 

•0,0374 

•0.0376 

•0.038 

•0,0382 

•0,0385 

•0,0388 

•0,039 

•0,0393 

•0 0396 

•0,0399 

•0,0401 

-0,0404 

•0,0407 

•0.041 

•0.0413 

•0,0415 

•0.0418 

•0,042 

-0,0432 

•0,0445 

-0,0455 

-0.0467 

-0.0478 

•0.0489 

•0.0499 

•0,051 

•0,052 

•0.0531 

Test 2 @ 25 psf 

Dtal Reading 

(inchee) 

0.3045 

0.3043 

0.3039 

0.3036 

0.3034 

0.3031 

0.3028 

0,3026 

0.3023 

0.302 

0.3018 

0.3015 

0.3012 

0.3011 

0.3008 

0.3005 

0.3004 

0.3002 

0.2999 

0,2997 

0,2995 

0,2903 

0,2001 

0,2080 

0,2988 

0,2985 

0,2983 

0.2981 

0.2973 

0.2966 

0.2959 

0.2953 

0.2949 

0.2944 

0.294 

0.2936 

0.2933 

0.2931 

Deftoetton 

(inches) 

•0.0507 

•0.0509 

•0.0513 

•0.0516 

•0.0518 

•0,0521 

•0.0524 

•0.0526 

•0,0529 

•0.0532 

•0.0534 

-0.0537 

-0.054 

-0.0541 

-0.0544 

-0.0547 

-0.0548 

-0.055 

-0.0553 

-0.0555 

-0,0557 

•0,0559 

•0,0561 

•0.0563 

•0.0564 

•0.0567 

•0 .05^ 

•0.0571 

-0.0579 

-0.0586 

-0.0593 

-0.0599 

-0.0603 

-0.0608 

-0.0612 

-0.0616 

•0.0619 

-0.0621 

Test 3 @ SO psf 1 

Dtal Reading 

(inehee) 

0.2457 

0.2456 

0.2454 

0.2454 

0.2452 

0.2451 

0.245 

0.2448 

0.2447 

0.2446 

0.2446 

0.2445 

0.2444 

0.2442 

0.2441 

0.244 

0.2439 

0.2438 

0.2438 

0.2437 

0.2436 

0.2435 

0.2435 

0.2434 

0.2433 

0.2432 

0.2431 

0.2431 

0.2428 

0.2425 

0.2422 

0.2421 

0.2419 

0.2417 

0.2416 

0.2414 

0.2414 

0.2412 

Deftoettonl 

(Inches) 

-0.0438 

-0.0439 

-0.0441 

-0.0441 

-0.0443 

-0.0444 

-0.0445 

-0.0447 

-0.0448 

-0.0449 

-0.0449 

-0.045 

-0.0451 

-0.0453 

-0.0454 

-0.0455 

-0.0456 

-0.0457 

-0.0457 

-0.0458 

-0.0459 

-0.046 

-0.046 

-0.0461 

-0.0462 

-0.0463 

-0.0464 

-0.0464 

-0.0467 

-0.047 

-0.0473 

-0.0474 

-0.0476 

-0.0478 

-0.0479 

-0.0481 

-0.0481 

-0.0483 
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Sample 08-34 @ 7' 
1 Time 

(minutes) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root ef Thne 

(minutes) 

12,62 

12,82 

13,01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14.29 

14.47 

14.64 

14,81 

14,98 

15,14 

15.31 

15.47 

15.63 

15,79 

15,95 

1610 

16,26 

1641 

16.56 

16.71 

16,86 

17,01 

17.16 

17.30 

17.45 

17.50 

17.73 

17,87 

18,01 

1615 

18,28 

18.42 

18.56 

iTeet 1 @ 10 psf 

Dtal Reading 

(Inehes) 

0.3822 

0.3812 

0.3802 

0.3794 

0.3785 

0.3776 

0.3769 

0.3762 

0.3753 

0.3745 

0.3738 

0,373 

0.3724 

0,3716 

0,3707 

0,3699 

0,369 

0,3683 

0.3677 

0,3671 

0.3665 

0,366 

0.3655 

0.365 

0,3644 

0,3630 

0.3635 

0,3631 

0.3628 

0.3624 

0.362 

0.3617 

0,3613 

0.361 

0,3609 

0.3606 

0,3603 

0,3602 

Deftoetton 

(Inehee) j 

-0,0539 

-0,0549 

-0,0559 

-0,0567 

-0.0576 

-0.0585 

-0.0592 

-0.0599 

-0.0608 

-0.0616 

-0.0623 

-0.0631 

-0.0637 

•0,0645 

•0.0654 

•0.0662 

•0,0671 

•0,0678 

-0,0684 

•0,069 

•0,0696 

•0,0701 

•0.0706 

•0,0711 

•0,0717 

•0,0722 

•0,0726 

•0,073 

•0,0733 

•0,0737 

-0,0741 

•0,0744 

•0,0748 

•0,0751 

•0,0752 

•0,0755 

•0.0758 

•0.0759 

[rest 2 (g 25 psf 

Dtal Reading 

(Inches) 

0.2929 

0.2926 

0.2925 

0.2923 

0.2922 

0.2919 

0.2918 

0.2918 

0.2917 

0.2915 

0.2915 

0.2914 

0.2913 

0.2912 

0.2911 

0.291 

0.291 

0.291 

0.2909 

0,2909 

0,2908 

0,2908 

0,2908 

0,2906 

0,2906 

0,2906 

0.2906 

0.2906 

0.2905 

0,2905 

0,2905 

0,2903 

0.2903 

0.2903 

0.2903 

0.2902 

0.2902 

0.2902 

Deftoetton 

(inehee) | 

•0.0623 

•0.0626 

•0.0627 

•0.0629 

•0.063 

-0.0633 

-0.0634 

-0.0634 

-0.0635 

-0.0637 

-0.0637 

-0.0638 

-0.0639 

-0.064 

-0.0641 

• -0.0642 

-0.0642 

-0.0642 

-0.0643 

-0.0643 

-0.0644 

-0.0644 

-0.0644 

-0.0646 

-0.0646 

-0.0646 

-0.0646 

-0.0646 

-0.0647 

-0.0647 

-0.0647 

-0.0649 

-0.0649 

•0.0649 

•0.0649 

•0.065 

•0.065 

-0.065 

iTest 3 @ SO psf 1 

Otai Reading 
(inchee) 

0.2411 

0.241 

0.2408 

0.2406 

0.2404 

0.2401 

0.2399 

0.2397 

0.2396 

0.2395 

0.2394 

0.2392 

0.2392 

0.2391 

0.239 

0.2389 

0.2389 

0.2389 

0.2387 

0.2387 

0.2386 

0.2386 

0.2385 

0.2385 

0.2386 

0.2385 

0.2385 

0.2384 

0.2383 

0.2383 

0.2383 

0.2383 

0.2383 

0.2383 

0.2383 

0.2383 

0.2383 

0.2382 

Deftoetton 1 

(inehes) fl 

-0.0484 

-0.0485 

-0.0487 

-0.0489 

-0.0491 

-0.0494 

-0.0496 

•0.0498 

-0.0499 

-0.05 

-0.0501 

-0.0503 

-0.0503 

-0.0504 

-0.0505 

-0.0506 

-0.0506 

-0.0506 

-0.0508 

-0.0508 

-0.0509 

-0.0509 

-0.051 

-0.051 

-0.0509 

-0.051 

-0.051 

-0.0511 

-0.0512 

-0.0512 

-0.0512 

-0.0512 

-0.0512 

-0.0512 

-0.0512 

-0.0512 

-0.0512 

-0.0513 
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Sample 08-34 @ 7' 
Square Root of Time 

(minutes) 

Teetl 

Dtaifi 

(Inc 

® 10 pef 

Reading 

(Inehea) 

Deftoetton 

(Inetiea) 

1 eet 2 (g 26 pef 

Otai Reading 

(Inehee) . 

Deftoetton 

(Inchee) 

JTest 3 ® so psf 

Otai Reading 

(inches) 

Deftoetton 

(inchss) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

18.69 

1682 

19.22 

19.60 

19.98 

20.36 

20,72 

21,08 

21,43 

21,78 

22,12 

22,46 

22,79 

23.12 

23,44 

23,76 

24.07 

24,38 

24.68 

24.99 

25,29 

25,58 

2687 

0,36 

0.3597 

0.3595 

0.359 

0,3586 

0,3581 

0,3578 

0,3575 

0,357 

0,3566 

0,3564 

0,3563 

0,3561 

0,3559 

0.3557 

0,3555 

0.3554 

0.3554 

0.3553 

0.3552 

•0.0761 

•0.0764 

-0.0766 

-0.0771 

-0.0775 

-0,078 

-0,0783 

-0,0786 

-0.0701 

•0,0795 

-0.0797 

-0,0798 

•0.08 

•0.0802 

•0,0804 

•0,0^)6 

•0,0807 

•0,0807 

•0,0808 

•0,0809 

0.2902 

0.2902 

0.2902 

0.2902 

0.2902 

0.2901 

0.29 

6.2899 

0.2898 

0.2898 

0.2898 

0.2897 

0.2897 

0.2897 

0.2897 

0.2897 

0.2897 

0.2897 

0.2895 

0,2895 

0,2895 

0,2895 

-0.065 

-0.065 

-0.065 

-0.065 

-0.065 

-0.0651 

-0.0652 

-0.0653 

-0.0654 

-0.0654 

-0.0654 

-0.0655 

•0.0655 

•0.0655 

•0.0655 

• •0.0655 

•0.0655 

•0.0655 

•0.0657 

•0.0657 

•0.0657 

•0.0657 

0.2382 

0.2382 

0.2382 

0.2381 

0.238 

0.2378 

0.2378 

0.2377 

0.2378 

-0.0513 

-0.0513 

-0.0513 

-0.0514 

-0.0515 

-0.0517 

-0.0517 

-0.0518 

-0.0517 
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Sample 08-34 @ 7' 
Time 

(minutes) 

Square Root ef Time 

(minutee) 

Teat4® lOOpef Teet 6 @ 250 psf 

Otai Reading DaftoeUen 

(Iftchaa) j (inetiea) 

Dtal Reading 

(Inehee) 

Deftoetton 

(Inehee) 

Test 6 ® 500 psf 
Dtal Reading 

(Inches) 

Deftoetton 

(inches) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

6.17 

0 

0.41 

0.58 

0.71 

0.82 

0.91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1.53 

1.58 

1,63 

1.68 

1.73 

1.78 

1.83 

1.87 

1,91 

1,96 

2.00 

2.04 

2.08 

^ 1 2 

Z16 

Z2D 

2.24 

zzr 
2.31 

2,35 

2,38 

2,42 

2,45 

2.48 

0,2377 

0,2371 

0,2363 

0.2359 

0.2353 

0,235 

0,2344 

0.2341 

0.2336 

0,2332 

0.2326 

0,2325 

0,232 

0,2317 

0.2312 

0.2309 

0.2304 

0,2302 

0.2297 

0.2205 

0.229 

0.2288 

0.2284 

0,2281 

0.2278 

0.2275 

0.2272 

0.2269 

0.2265 

0.2263 

0.2250 

0.2257 

0.2253 

0.225 

0,2248 

0.2245 

0,2241 

0,2239 

0 

-0,0006 

•0,0014 

-0,0018 

-0.0024 

•0.0027 

-0.0033 

-0.0036 

-0.0041 

-0.0045 

-0.0049 

-0.0052 

-0.0057 

•0,006 

•0.0065 

•0.0068 

•0.0073 

•0,0075 

•0.008 

-0.0082 

-0,0087 

-0,0080 

•0.0003 

-0.0096 

•0.0090 

•0.0102 

•0,0105 

•0,0108 

-0,0112 

•0,0114 

-0.0118 

•0,012 

•0.0124 

-0,0127 

•0.0129 

•0.0132 

•0,0136 

•0.0138 

0,1904 

0.1887 

0,1867 

0,1829 

0.1793 

0.1746 

0.1723 

0.1691 

0.1671 

0.1647 

0.1632 

0.1613 

0.1601 

0.1585 

0.1575 

0.1563 

0,1554 

0,1541 

0,1533 

0,1523 

0,1515 

0,1505 

0,15 

0,1489 

0,1483 

0,1475 

0,147 

0,1461 

0,1455 

0.1447 

0.1442 

0,1435 

0,1431 

0,1423 

0.1418 

0.1413 

0.1407 

0.1401 

0 

•0.0017 

•0.0037 

•0.0075 

•0.0111 

•0.0158 

•0.0181 

•0.0213 

•0.0233 

-0.0257 

-0.0272 

-0.0291 

-0.0303 

-0.0319 

-0.0329 

• -0.0341 

•0.035 

•0.0363 

•0.0371 

•0.0381 

•0.0389 

•0,0399 

•0:0404 

•0.0415 

•0.0421 

•0.0429 

•0.0434 

•0.0443 

-0.0449 

-0.0457 

-0.0462 

-0.0469 

•0,0473 

•0,0481 

•0.0486 

•0.0491 

-0.0497 

-0.0503 

0.1123 

0.1115 

0.1091 

0.1056 

0.1035 

0.1008 

0.0987 

0.0963 

0.0946 

0.0927 

0.0914 

0.0896 

0.0886 

0.087 

0.086 

0.0846 

0.0837 

0.0825 

0.0818 

0.0808 

0,0801 

0,0791 

0,0785 

0,0777 

0,0771 

0,0763 

0.0758 

0.0754 

0.0747 

0.0741 

0.0738 

0.0731 

0.0728 

0.0723 

0.0721 

0.0715 

0.0713 

0.0708 

0 

-0.0008 

-0.0032 

-0.0067 

•0.0088 

•0.0115 

-0.0136 

-0.016 

-0.0177 

-0.0196 

-0.0209 

-0.0227 

-0.0237 

-0.0253 

-0.0263 

-0.0277 

-0.0286 

-0.0298 

-0.0305 

-0.0315 

-0.0322 

-0.0332 

•0.0338 

•0.0346 

-0.0352 

-0.036 

-0.0365 

-0.0369 

-0.0376 

-0.0382 

-0.0385 

-0.0392 

-0.0395 

-0.04 

-0.0402 

-0.0408 

-0.041 

-0.0415 

Project No. 4 1 1 9 4 E.3.9 



pie 08-34 @ T 
' ne 

:utes) 

6.33 

6.50-

6.67 

5.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

8.83 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

Square Root of Time 

(minutee) 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2.74 

2.77 

2.80 

2.83 

2.86 

2.89 

2.92 

2.94 

2.97 

3.00 

3.03 

3.06 

3.08 

3.11 

3.14 

3.16 

3.19 

3.21 

3,24 

3,27 

3,29 

3,32 

3,34 

3.37 

3,39 

3,42 

3,44 

3,48 

3,49 

3.51 

3.54 

[rest 4 ® 100 psf 

Dtal Reading 

(inehaa) 

0,2236 

02233 

0.2231 

0.2228 

0,?2?5 

0.2223 

0.222 

0.2218 

0.2215 

0.2212 

0.221 

0,2208 

0.2204 

0,2203 

0.22 

0.2196 

0.2195 

0.2193 

0.219 

0,2188 

0,2186 

0,2184 

0,218 

0.2178 

0,2176 

0,2175 

0.2172 

0,217 

0.2187 

0.2165 

0.2163 

0.2162 

0,2150 

0.2157 

0,2155 

0,2153 

0.2151 

0.2148 

Daftoetlen 

(Inehea) 

•0.0141 

•0.0144 

•0.0146 

•0.0149 

•0,0152 

•0,0154 

-0,0157 

•0,0159 

•0,0162 

•0,0165 

•0,0167 

•0.0169 

•0.0173 

•0.0174 

-0.0177 

•0.0170 

•0.0182 

•0,0184 

•0.0187 

•0.0189 

•0.0191 

•0.0193 

•0.0197 

•0,0190 

•0.0201 

•0,0202 

•0,0205 

•0,0207 

•0.021 

•0,0212 

•0,0214 

•0,0215 

•0,0218 

•0.022 

-0,0222 

-0.0224 

•0.0226 

•0.0229 

hreet5@280psf 

Otai Reading 

(inehea) 

0.1397 

0.1392 

0.1387 

0.1382 

0.1378 

0.1372 

0.1369 

0:i364 

0,136 

0,1355 

0,1352 

0.1347 

0,1345 

0,1339 

0,1337 

0,1332 

0.1329 

0.1326 

0,1323 

0,1319 

0,1316 

0,1313 

0.131 

0,1306 

0,1304 

0,13 

0,1299 

0.1296 

0.1293 

0,129 

0,1288 

0,1285 

0,1283 

0.1281 

0,1278 

0.1276 

0.1274 

0.1272 

Deftoetton 

(inehee) 

•0.0507 

-0.0512 

-0.0517 

-0.0522 

-0.0526 

-0.0532 

-0.0535 

-0.054 

-0.0544 

-0.0549 

-0.0552 

-0.0557 

-0.0559 

•0.0565 

•0.0567 

• •0.0572 

•0.0575 

•0.0578 

•0.0581 

•0.0585 

•0.0588 

•0.0591 

•0.0594 

•0.0598 

•0.06 

•0.0604 

•0.0605 

•0.0608 

•0.0611 

•0.0614 

•0,0616 

•0.0619 

•0.0621 

•0.0623 

•0.0626 

•0.0628 

•0.063 

-0.0632 

hreet 6 ® SOO psf ] 

1 Dtal Rsading 

(inehes) 

0.0706 

0.0703 

0.07 

0.0697 

0.0695 

0.0692 

0.069 

0.0686 

0.0684 

0.0682 

0.068 

0.0677 

0.0676 

0.0674 

0.0673 

0.067 

0.0669 

0.0668 

0.0666 

0.0664 

0.0663 

0.0661 

0.066 

0.0659 

0.0658 

0.0656 

0.0655 

0.0653 

0.0652 

0.0652 

0.0651 

0.065 

0.0649 

0.0647 

0.0646 

0.0645 

0.0645 

0.0644 

Deftoetton 

(inehes) | 

-0.0417 

-0.042 

-0.0423 

-0.0426 

-0.0428 

-0.0431 

-0.0433 

-0.0437 

-0.0439 

-0.0441 

-0.0443 

-0.0446 

-0.0447 

-0.0449 

-0.045 

-0.0453 

-0.0454 

-0.0455 

-0.0457 

-0.0459 

-0.046 

-0.0462 

•0.0463 

-0.0464 

-0.0465 

-0.0467 

-0.0468 

-0.047 

-0.0471 

-0.0471 

-0,0472 

-0.0473 

-0.0474 

-0.0476 

-0,0477 

-0.0478 

-0.0478 

-0.0479 

Project No, 41194 E.3.10 



Sample 08-34 @ T 
j Time 

(minutes) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

26.83 

27.83 

2683 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

3683 

37.83 

38.83 

Square Root of Time 

(minutes) 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3.74 

3.76 

3.79 

3.81 

3.83 

3.85 

3.98 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4.88 

4.98 

5.08 

5,18 

5.28 

5,37 

5,46 

5,55 

5.64 

5,73 

5,82 

5,90 

5,99 

607 

6.15 

6.23 

^est 4 @ 100 psf 

Dtal Reading 

(inehes) 

0.2147 

0.2144 

0.2142 

0,214 

0.2138 

0.2137 

0.2134 

0.2132 

0.213 

0,2128 

0,2126 

0,2124 

0,2122 

0,212 

0,2109 

0,2099 

0.2089 

0,2079 

0,2071 

0,2063 

0,2055 

0.2049 

0.2042 

0.2036 

0.203 

0.2024 

0.2019 

0.2014 

0.201 

0.2005 

0,2002 

0,1998 

0,1995 

0,1992 

0,1989 

0.1986 

0.1984 

0.1982 

Deftoetton 

(Inehee) 

-0,023 

-0.0233 

-0,0235 

-0.0237 

-0.0239 

-0.024 

-0,0243 

-0.0245 

-0.0247 

•0.0249 

•0.0251 

-0.0253 

•0,0255 

•0,0257 

•0,0268 

•0,0278 

•0.0288 

•0,0298 

•0,0306 

-0,0314 

-0,0322 

•0,0328 

•0,0335 

•0,0341 

•0,0347 

•0,0353 

•0.0358 

•0.0363 

•0,0367 

•0,0372 

•0.0375 

•0.0379 

•0.0382 

•0.0385 

•0.0388 

•0.0391 

-0.0393 

-0.0395 

Test 5 ® 250 psf 

Dtal Reading 

(Inehee) 

0.127 

0.1267 

0.1266 

0.1264 

0.1262 

0.126 

0.1258 

0.1256 

0.1255 

0.1253 

0.1251 

0.125 

0.1249 

0.1247 

0.1238 

0.1231 

0.1225 

0.1219 

0.1215 

0.1211 

0,1207 

0,1203 

0.1201 

0.1197 

0.1195 

0,1193 

0,1191 

0,1188 

0.1187 

0,1185 

0.1184 

0.1181 

0.118 

0.1179 

0.1178 

0.1177 

0.1176 

0.1175 

Deftoetton 

(Inches) j 

-0.0634 

-0.0637 

-0.0638 

-0.064 

-0.0642 

-0.0644 

-0.0646 

-0.0648 

-0.0649 

-0.0651 

-0.0653 

-0.0654 

-0.0655 

-0.0657 

-0.0666 

•0.0673 

-0.0679 

-0.0685 

-0.0689 

-0.0693 

-0.0697 

-0.0701 

-0,0703 

•0,0707 

•0.0709 

•0.0711 

•0.0713 

•0.0716 

•0.0717 

•0,0719 

•0.072 

-0.0723 

-0.0724 

-0.0725 

-0.0726 

-0.0727 

-0.0728 

-0.0729 

[Test 6 (g SOO psf 1 

Dtal Reading 

(inchee) 

0.0644 

0.0642 

0.0642 

0.0641 

0.064 

0.0639 

0.0638 

0.0638 

0.0637 

0.0637 

0.0636 

0.0636 

0.0635 

0.0634 

0.063 

0.0629 

0.0626 

0.0624 

0.0621 

0.062 

0.0618 

0.0616 

0.0614 

0.0613 

0.0613 

0.0611 

0.061 

0.0609 

0.0608 

0.0606 

0.0605 

0.0605 

0.0604 

0.0604 

0.0602 

0.0602 

0.0601 

0.06 

Deftoettonl 

(inches) 

-0.0479 

-0.0481 

-0.0481 

•0.0482 

-0.0483 

-0.0484 

-0.0485 

-0.0485 

-0.0486 

-0.0486 

-0.0487 

-0.0487 

-0.0488 

-0.0489 

-0.0493 

-0.0494 

-0.0497 

-0.0499 

-0.0502 

-0.0503 

-0.0505 

-0.0507 

-0.0509 

-0.051 

-0.051 

-0.0512 

-0.0513 

-0.0514 

-0.0515 

-0.0517 

-0.0518 

-0.0518 

-0.0519 

-0.0519 

-0.0521 

-0.0521 

-0.0522 

-0.0523 

Project No. 41194 E.3.11 



Sample 08-34 @ 7' 
1 Time 
(minutes) 

39.83 

40.83 

41.83 

42.83 

43.83 

44.83 

45.83 

4683 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

5683 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

7683 

Square Root of Time 

(minutes) 

6.31 

639 

6.47 

654 

662 

670 

677 

684 

692 

699 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7,67 

7,74 

7,80 

7,86 

7,93 

7,99 

605 

611 

618 

624 

630 

8,36 

8,42 

8,48 

8,53 

8,59 

8,65 

671 

8.77 

^ e s t 4 ® lOOpsf 

Dtal Reading 

(Inolies) 

0.1979 

0.1977 

0.1975 

0.1974 

0.1972 

0.197 

0.1968 

0.1967 

0,1966 

0,1965 

0,1963 

0,1962 

0,1961 

0,1959 

0,1958 

0,1957 

0,1956 

0.1956 

0.1954 

0,1954 

0.1953 

0,1952 

0,1951 

0,195 

0.195 

0.105 

0.1040 

0.1946 

0.1047 

0.1047 

0.1046 

0.1045 

0.1945 

0.1945 

0.1944 

0.1944 

0.1943 

0.1943 

Deftoetton 

Onehes) 

•0.0398 

•0.04 

•0.0402 

•0.0403 

•0.0405 

•0.0407 

•0,0409 

•0,041 

•0,0411 

-0,0412 

•0.0414 

•0,0415 

•0,0416 

•0,0418 

•0,0419 

•0,042 

•0,0421 

•0.0421 

-0.0423 

-0.0423 

•0.0424 

•0,0425 

•0.0426 

•0.0427 

•0.0427 

•0.0427 

-0.0428 

•0,0429 

•0,043 

•0,043 

•0,0431 

•0,0432 

•0.0432 

•0.0432 

•0,0433 

•0,0433 

•0.0434 

•0.0434 

^est 5 ® 250 psf 

Dtal Reading 

(Inehee) 

0.1174 

0.1173 

0.1172 

0.1171 

0.1171 

0.117 

0.1169 

0.1169 

0.1168 

0.1167 

0.1166 

0.1166 

0.1165 

0.1165 

0,1164 

0,1164 

0,1164 

0,1164 

0.1163 

0.1163 

0.1162 

0.1161 

0.1161 

01161 

0.116 

0,116 

0,116 

01159 

0,1159 

0,1158 

0,1158 

0,1157 

0.1157 

0.1157 

0.1157 

0.1156 

0.1156 

0.1156 

Deftoetton 

(Inehes) 

•0.073 

-0.0731 

-0.0732 

-0.0733 

-0.0733 

-0.0734 

-0.0735 

-0.0735 

-0.0736 

-0.0737 

-0.0738 

-0.0738 

-0.0739 

-0.0739 

-0.074 

• -0.074 

-0.074 

-0.074 

-0,0741 

-0.0741 

-0.0742 

-0.0743 

•0.0743 

•0.0743 

•0,0744 

-0.0744 

-0.0744 

-0.0745 

-0.0745 

-0.0746 

-0.0746 

-0.0747 

-0.0747 

-0.0747 

-0.0747 

-0.0748 

-0.0748 

-0.0748 

JTest 6 ® 500 psf 

Dtal Reading 

(Inchee) 

0.0599 

0.0599 

0.0598 

0.0597 

0.0597 

0.0597 

0.0596 

0.0596 

0.0596 

0.0595 

0.0594 

0.0594 

0.0593 

0.0593 

0.0592 

0.0592 

0.0591 

0.0591 

0.059 

0.059 

0.059 

0.0589 

0.0589 

0.0589 

0.0589 

0.0589 

0.0588 

0.0588 

0.0587 

0.0587 

0.0587 

0.0586 

0.0586 

0.0586 

0.0585 

0.0585 

0.0585 

0.0585 

Deftoetton 

(Inehes) | 

•0.0524 

-0.0524 

-0.0525 

-0.0526 

-0.0526 

-0.0526 

-0.0527 

-0.0527 

-0.0527 

-0.0528 

-0.0529 

-0.0529 

-0.053 

-0.053 

-0.0531 

-0.0531 

-0.0532 

-0.0532 

-0.0533 

-0.0533 

-0.0533 

-0.0534 

-0.0534 

-0.0534 

-0.0534 

-0.0534 

-0.0535 

-0.0535 

-0.0536 

-0.0536 

-0.0536 

-0.0537 

-0.0537 

-0.0537 

-0.0538 

-0.0538 

-0.0538 

-0.0538 

Project No. 41194 £.3.12 



Sample 08-34 ® T 

Time 

(minutes) 

1 
77.83 

78.33 

79.83 

80.83 

81.83 

82.83 

83.83 

84.83 

85.83 

8683 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

Square Root ef Time 

(minutes) 

8.82 

688 

693 

8.99 

9.05 

9.10 

9.16 

9.21 

9.26 

9,32 

9,37 

9,43 

9,48 

9.53 

9.58 

9,64 

9,69 

9,74 

9,79 

9,84 

9.89 

9.94 

9.99 

10,04 

10,09 

10.14 

10.19 

10.24 

10.46 

10.60 

10.02 

11,15 

11,37 

11.50 

11,80 

12,01 

12.22 

12.42 

[rest 4 ® 100 psf 

DtalRaadbig 

(Inehaa) 

0.1042 

0.1942 

0.1942 

0.1942 

0.1941 

0.1941 

0.194 

0.194 

0.1939 

0.1939 

0.1939 

0.1930 

0.1938 

0,1938 

0.1937 

0.1037. 

0.1937 

0,1936 

0,1936 

0,1936 

0,1935 

0.1935 

0.1935 

0,1935 

0,1984 

0.1934 

0.1034 

0.1934 

0.1034 

0.1983 

0.1032 

0.193 

0.1020 

0.1020 

0,1928 

0,1927 

0,1927 

0,1926 

Deftoetton 

( i f l0 lM9} J 

-0,0435 

•0,0435 

-0,0435 

-0,0435 

-0,0436 

-0,0436 

-0,0437 

-0,0437 

-0.0438 

-0,0438 

•0.0438 

•0,0438 

•0.0430 

•0,0430 

-0.044 

•0.044 

-0,044 

•0,0441 

•0.0441 

•0,0441 

•0,0442 

•0,0442 

•0,0442 

•0.0442 

•0.0443 

•0.0443 

•0.0443 

-0,0443 

•0.0443 

-0,0444 

•0,0445 

•0.0447 

•0.0448 

•0.0448 

•0,0449 

•0,045 

•0.045 

•0.0451 

^est 5 @ 250 psf 

Dtal Reading 

1 (Inehee) 

0.1156 

0.1156 

0.1156 

0.1155 

0.1155 

0.1155 

0.1155 

0.1154 

0.1154 

0.1153 

0.1153 

0,1153 

01152 

0,1152 

0,1152 

0.1152 

0,1151 

0,1151 

0.1151 

0,1151 

0,1151 

0,115 

0,115 

0,115 

0.115 

0.115 

0.1149 

0.1149 

0,1149 

0,1148 

0,1148 

0.1147 

0.1146 

0.1146 

0.1145 

0.1144 

0.1144 

0.1143 

Deftoetton 

(Inehee) 

-0.0748 

-0.0748 

-0.0748 

-0.0749 

-0.0749 

-0.0749 

-0.0749 

-0.075 

-0.075 

-0.0751 

-0.0751 

-0.0751 

-0.0752 

-0.0752 

-0.0752 

• -0.0752 

•0.0753 

•0.0753 

•0.0753 

•0.0753 

•0.0753 

•0.0754 

-0.0754 

-0.0754 

-0.0754 

-0.0754 

-0.0755 

-0.0755 

-0.0755 

-0.0756 

-0.0756 

-0.0757 

-0.0758 

-0.0758 

-0.0759 

-0.076 

-0.076 

-0.0761 

Test 8 ® 500 psf 1 

1 Dtal Reading 

(Inehee) 

0.0584 

0.0584 

0.0584 

0.0583 

0.0583 

0.0583 

0.0582 

0.0582 

0.0582 

0.0582 

0.0581 

0.0581 

0.0581 

0.0581 

0.058 

0.058 

0.058 

0.058 

0.058 

0.0579 

0.0579 

0.0579 

0.0579 

0.0578 

0.0578 

0.0578 

0.0578 

0.0578 

0.0576 

0.0576 

0.0575 

0.0574 

0.0574 

0.0574 

0.0573 

0.0573 

0.0572 

0.0571 

Deftoetton 

(Inches) | 

-0.0539 

-0.0539 

-0.0539 

-0.054 

-0.054 

-0.054 

-0.0541 

-0.0541 

-0.0541 

-0.0541 

•0.0542 

•0.0542 

-0.0542 

-0.0542 

-0.0543 

-0.0543 

-0.0543 

-0.0543 

-0.0543 

-0.0544 

-0.0544 

-0.0544 

•0.0544 

-0.0545 

-0.0545 

-0.0545 

-0.0545 

-0.0545 

-0.0547 

•0.0547 

-0.0548 

-0.0549 

-0.0549 

•0.0549 

-0.055 

-0.055 

-0.0551 

-0.0552 
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Sample 08 -34 @ 7' 
1 Time 

(minutes) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root of T ine 

(minutee) 

12.62 

12.82 

13.01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14,29 

14.47 

14.64 

14.81 

14,98 

15.14 

15,31 

15,47 

15.63 

15,79 

15,95 

16.10 

16.26 

16,41 

16,56 

1671 

1686 

17.01 

17.16 

17,30 

17.45 

17.50 

17,73 

17.87 

18,01 

1615 

18,28 

18.42 

18.56 

Taat 4 ® 100 psf 

Dtal Raadbig 

(Inehee) 

0.1026 

0.1925 

0.1925 

0.1924 

0.1924 

0.1923 

0,1923 

0.1923 

0,1922 

0,1922 

0,1922 

0,1922 

0.1021 

0,1010 

0,1018 

0,1018 

0,1016 

0,1016 

0,1015 

0,1015 

0,1015 

0,1014 

0,1014 

0.1014 

0.1013 

0.1013 

0.1013 

0.1012 

0.1012 

0.1012 

0,1012 

0,1012 

0,1011 

0,1011 

0,1011 

0,1011 

0,1911 

0,1911 

Deftoetton 

(Inehea) 

•0,0451 

-0,0452 

•0,0452 

•0,0453 

•0,0453 

•0,0454 

•0,0454 

•0,0454 

•0,0455 

•0,0455 

•0,0455 

•0.0455 

•0,0456 

•0,0458 

•0,0450 

•0,0450 

•0.0461 

•0,0461 

•0.0462 

•0.0462 

•0.0462 

•0.0463 

•0,0463 

•0,0463 

•0.0464 

•0.0464 

•0,0464 

•0,0465 

•0.0465 

•0.0465 

•0.0465 

•0.0465 

•0.0466 

•0.0466 

•0.0466 

•0.0466 

•0.0466 

•0.0466 

Test 5 ® 250 psf 

Dtal Reading 

(inehes) 

0.1143 

0.1142 

0.1142 

0.1141 

0.114 

0.114 

0.114 

0,114 

0.1139 

0.1139 

0.1139 

0.1138 

0.1137 

0.1137 

0.1136 

0.1136 

0.1135 

0.1135 

0.1134 

0.1134 

0.1133 

0.1133 

0.1132 

0.1132 

0.1131 

0.113 

0.113 

0.1129 

0.1129 

0.1129 

0.1128 

0.1128 

0.1127 

0.1127 

0.1128 

0.1127 

0.1127 

0.1127 

Deftoetton 

(inches) 

•0.0761 

•0.0762 

•0.0762 

-0.0763 

-0.0764 

-0.0764 

-0.0764 

-0.0764 

•0.0765 

-0.0765 

-0.0765 

-0.0766 

-0.0767 

-0.0767 

-0.0768 

• -0.0768 

-0.0769 

-0.0769 

-0.077 

-0.077 

-0.0771 

-0.0771 

-0.0772 

-0.0772 

-0.0773 

-0.0774 

-0.0774 

-0.0775 

-0.0775 

-0.0775 

-0.0776 

-0.0776 

-0.0777 

-0.0777 

-0.0776 

-0.0777 

-0.0777 

-0.0777 

Test 6 ® 500 psf | 

Dtal Reading 

(inches) 

0.0571 

0.057 

0.0569 

0.0568 

0.0568 

0.0568 

0.0566 

0.0566 

0.0566 

0.0566 

0.0565 

0.0565 

0.0564 

0.0565 

0.0564 

0.0564 

0.0563 

0.0563 

0.0563 

0.0562 

0.0562 

0.0561 

0.0561 

0.0561 

0.0561 

0.056 

0.056 

0.056 

0.0559 

0.0559 

0.0559 

0.0559 

0.0558 

0.0558 

0.0558 

0.0558 

0.0558 

0.0558 

Deftoettonl 

(inehee) { 

-0.0552 

-0.0553 

-0.0554 

-0.0555 

-0.0555 

-C.05S5 

-0.0557 

-0.0557 

-0.0557 

-0.0557 

-0.0558 

-0.0558 

-0.0559 

-0,0558 

-0.0559 

-0.0559 

-0.056 

-0.056 

-0.056 

-0.0561 

-0.0561 

-0.0562 

-0.0562 

-0.0562 

-0.0562 

-0.0563 

-0.0563 

-0.0563 

-0.0564 

-0.0564 

-0.0564 

-0.0564 

-0.0565 

-0.0565 

-0.0565 

-0.0565 

-0.0565 

-0.0565 
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ple08-34<g7 ' 
ef TlmelTest 4 @ 100 psf 

8) I Otai Reading Del 

I (Inehea) (In 

me 

nutes) 

Square Root 

(minutes) 

Teet S @ 280 pef 

Deftoetton 

(Inehes) 

Dtal Reading 

(Inches) 

Deftoetton 

(inches) 

Test 6 @ SOO psf 
Dtal Rsading 

(inches) 

Deftoetton 
(inches) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

554.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

1669 

1682 

19.22 

19.60 

19.98 

20.36 

20.72 

21.08 

21.43 

21.78 

22.12 

22.46 

22.79 

23.12 

23.44 

23.76 

24.07 

24.38 

24.68 

24.99 

25.29 

25,58 

25,87 

2616 

2644 

26,73 

27.28 

27,83 

28,36 

28,88 

29,40 

29.91 

30.40 

30,89 

31,37 

. 31,85 

32,32 

32.78 

0,1911 

0.1911 

0.1911 

0.1911 

0.191 

0.191 

0.191 

0,1909 

0,1909 

0,1909 

0,1909 

0,1909 

0.1909 

0,1909 

0.1909 

0.1908 

0,1908 

0,1908 

0,1908 

0.1908 

0,1908 

0,1907 

0,1907 

0,1907 

0,1906 

0,1906 

0,1906 

0,1906 

0.1006 

0.1005 

0,1905 

0.1905 

0.1905 

0.1904 

•0.0466 

•0.0466 

-0.0466 

•0.0466 

•0.0467 

-0.0467 

•0,0467 

•0,0468 

•0,0468 

-0.0468 

•0.0468 

•0.0468 

•0.0468 

•0,0468 

•0,0468 

•0,0469 

•0.0460 

•0,0460 

•0.0460 

•0.0460 

•0.0460 

•0.047 

•0.047 

•0.047 

•0,0471 

•0,0471 

•0,0471 

•0,0471 

•0,0471 

-0,0472 

•0,0472 

•0,0472 

•0,0472 

•0,0473 

0.1126 

0.1126 

0.1125 

0.1124 

0.1124 

0,1123 

-0.0778 

-0.0778 

-0.0779 

-0.078 

-0.078 

-0.0781 

0.0558 

0.0558 

0.0558 

0.0557 

0.0557 

0.0556 

0.0556 

0.0555 

-0.0565 

-0.0565 

-0.0565 

-0.0566 

-0.0566 

-0.0567 

-0.0567 

-0.0568 
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Sample 08-34 @ T 
Time 

(minutes) 

Square Root ef Tlme|Teet 7 ® 1000 pef 

(minutes) Dtal Reading 

(inehea) 

Deftoetton 

(Inehee) 

Test 8 ® 2000 psf 
Dtal Reading 

(Inchee) 
Deftoetton 

(inchee) 

Test 9 ® 4000 psf 
Dtal Reading 

(inchee) 

Deftoetton 

(Inches) 

0.1 

0.17 

0.33 

0.50 

0.67 

0.83 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

6.00 

617 

0 

0.41 

0.58 

0.71 

0.82 

0.91 

1.00 

1,08 

1,15 

1,22 

1,29 

1.35 

1.41 

1.47 

1,53 

1,58 

1.63 

1.68 

1.73 

1.78 

1.83 

1.87 

1.91 

1,96 

2,00 

2,04 

2.08 

2.12 

i 1 6 

2.20 

Z24 

2.27 

2,31 

2,35 

2,38 

2,42 

2.45 

2.48 

0.4361 

0.4361 

0.4361 

0.4361 

0.4361 

0.4361 

0.4361 

0.4361 

0.4361 

0,4361 

0,4361 

0,4361 

0,4361 

0,4362 

0,4361 

0,4362 

0.4361 

0,4362 

0.4362 

0.4362 

0.4362 

0.4362 

0.4362 

0,4362 

0.4362 

0.4364 

0.4363 

0.4365 

0.4275 

0.425 

0,4207 

0,4 

0,3938 

0,3778 

0,3769 

0,3756 

0,3748 

0.3728 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1E-04 

0 

1E-04 

0 

1E-04 

1E-04 

1E-04 

1E-04 

1E^04 

1E^04 

1E^04 

1E-04 

0.0003 

0.0002 

0.0004 

•0,0086 

•0,0111 

•0,0154 

•0,0361 

•0,0423 

•0.0583 

•0.0592 

•0.0605 

•0.0613 

•0.0633 

0.3306 

0.3294 

0.3001 

0.2911 

0.2812 

0.2759 

0.2701 

0.2665 

0,2624 

0.26 

0.2573 

0.2556 

0.2537 

0.2527 

0.2511 

0.2503 

0,2493 

0.2485 

0,2476 

0,2471 

0.2466 

0.2462 

0.2457 

0.2454 

0,2449 

0,2446 

02443 

0,2439 

0,2437 

0,2434 

0,2431 

0,243 

0,2428 

0.2426 

0.2424 

0.2423 

0.2422 

0.2421 

0 

-0.0012 

-0.0305 

-0.0395 

-0.0494 

-0.0547 

-0.0605 

-0.0641 

-0.0682 

•0.0706 

•0.0733 

•0.075 

-0.0769 

-0.0779 

-0.0795 

• -0.0803 

-0.0813 

-0.0821 

-0.083 

-0.0835 

-0.084 

-0.0844 

-0.0849 

-0.0852 

-0.0857 

-0,086 

•0,0863 

•0,0867 

• 0 . 0 8 ^ 

-0.0872 

-0.0875 

-0.0876 

-0.0878 

-0.088 

-0.0882 

-0.0883 

-0.0884 

-0.0885 

0.2321 

0.2298 

0.2116 

0.2043 

0.1893 

0.1818 

0.173 

0.1672 

0.1643 

0.1621 

0.1597 

0.158 

0.1571 

0.1564 

0.1553 

0.1546 

0.1541 

0.1538 

0.1532 

0.1529 

0.1525 

0.1522 

0.152 

0.1518 

0.1515 

0.1512 

0.1511 

0.1509 

0.1508 

0.1506 

0.1504 

0.1503 

0.1502 

0.1501 

0.15 

0.1498 

0.1497 

0.1496 

0 

-0.0023 

-0.0205 

-0.0278 

-0.0428 

-0.0503 

-0.0591 

-0.0649 

-0.0678 

-0.07 

-0.0724 

-0.0741 

-0.075 

-0.0757 

-0.0768 

-0.0775 

-0.078 

-0.0783 

-0.0789 

-0.0792 

-0.0796 

-0.0799 

-0.0801 

-0.0803 

-0.0806 

-0.0809 

-0,081 

-0,0812 

-0.0813 

-0.0815 

-0.0817 

-0.0818 

-0.0819 

-0.082 

-0.0821 

-0.0823 

-0.0824 

-0.0825 
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Sample 08-34 ® 7' 
1 Time 

|(minutes) 

6.33 

6.50 

6.67 

6.83 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

8.17 

8.33 

8.50 

8.67 

8.83 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

10.17 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

Square Rootof Time 

(minutes) 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2.74 

2.77 

2,80 

2,83 

2,86 

2,89 

2.92 

2.94 

2.97 

3.00 

3.03 

3,06 

3,08 

3.11 

3.14 

3.16 

3.19 

3.21 

3,24 

3.27 

3,20 

3.32 

3.34 

3.37 

3,39 

3,42 

3.44 

3.46 

3.49 

3.51 

3.54 

hreet 7 @ 1000 pef 

Dtal Reading 

(inehes) 

0.3721 

0.3713 

0,3696 

0,3612 

0.3578 

0.3544 

0.3525 

0.35 

0.3487 

0.3473 

0.3464 

0,3453 

0.3447 

0.3441 

0.3437 

0.343 

0,3428 

0,3421 

0,3419 

0,3415 

0.3413 

0,3409 

0,3406 

0.3404 

0.3402 

0.3300 

0,3307 

0,3305 

0,3393 

0,3301 

0,3380 

0,3388 

0,3386 

0,3384 

0,3383 

0,3382 

0,3381 

0.3379 

Deftoetton 

(inehes) 

-0.064 

-0,0648 

-0.0665 

-0,0749 

-0.0783 

-0,0817 

-0,0836 

-0,0861 

-0.0874 

-0,0888 

-0.0897 

•0,0908 

•0,0914 

-0,092 

-0.0924 

-0.0931 

-0.0933 

-0.094 

-0.0942 

•0.0946 

•0.0948 

•0.0952 

•0.0955 

-0.0957 

-0,0959 

•0,0962 

•0.0964 

-0,0966 

-0,0968 

-0.097 

•0.0972 

•0.0973 

-0.0975 

-0.0977 

-0.0978 

-0.0979 

-0.098 

-0.0982 

[rest 8 ® 2000 psf 

Dtal Reading 

(Inehes) 

0.2418 

0.2416 

0.2415 

0.2414 

0.2413 

0.2412 

0.2411 

0.241 

0.2409 

0.2408 

0.2406 

0.2406 

0.2405 

0.2405 

0.2404 

0.2403 

0.2402 

0.2401 

0,24 

0,24 

0.2399 

02398 

0.2398 

0.2398 

0.2397 

0.2396 

0.2396 

0.2395 

0.2395 

0,2394 

0.2394 

0.2393 

0.2392 

0.2392 

0.2391 

0.2391 

0.2391 

0.2391 

Deftoettonl 

(inehes) 

-0.0888 

-0.089 

-0.0891 

-0.0892 

-0.0893 

-0.0894 

-0.0895 

-0.0896 

-0.0897 

-0.0898 

-0.09 

-0.09 

-0.0901 

-0.0901 

-0.0902 

• ^.0903 

-0.0904 

-0.0905 

-0.0906 

-0.0906 

-0.0907 

-0.0908 

-0.0908 

-0.0908 

-0.0909 

-0.091 

-0.091 

•0.0911 

•0.0911 

•0.0912 

•0.0912 

-0.0913 

•0.0914 

•0.0914 

•0.0915 

•0.0915 

-0.0915 

•0.0915 

Test 9 ® 4000 pof 1 

Dtal Reading 

(inehes) 

0.1495 

0.1494 

0.1494 

0.1493 

0.1492 

0.1491 

0.149 

0.1489 

0.1489 

0.1488 

0.1487 

0.1486 

0.1486 

0.1486 

0.1485 

0.1485 

0.1484 

0.1484 

0.1483 

0.1482 

0.1482 

0.1481 

0.1481 

0.1481 

0.148 

0.1479 

0.1479 

0.1479 

0.1478 

0.1478 

0.1478 

0.1478 

0.1477 

0.1476 

0.1476 

0.1476 

0.1475 

0.1475 

Deftoettonl 

(Inches) j 

-0.0826 

-0.0827 

-0.0827 

-0.0828 

-0.0829 

-0.083 

-0.0831 

-0.0832 

-0.0832 

-0.0833 

-0.0834 

-0.0835 

-0.0835 

-0.0835 

-0.0836 

-0.0836 

-0.0837 

-0.0837 

-0.0838 

-0.0839 

-0.0839 

-0,084 

-0.084 

-0,084 

-0.0841 

-0.0842 

-0.0842 

-0.0842 

-0.0843 

-0.0843 

-0.0843 

•0.0843 

•0.0844 

-0.0845 

-0.0845 

-0.0845 

-0.0846 

-0.0846 
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Sample 08-34 ® T 
Time 

(minutes} 

Square Root of TlmefTest 7 @ 1000 psf 

(minutes) 

est 8 ® 2000 psf 

Otal Reading 

(Inchee) 

Deftoettonl Dtal Reading 

(Inehes) j (inehee) 

Test 9 (g 4000 pef 
Deftoetton 

(inches) 
Dtal Reading 

(inches) 

Deftoctipn 

(inehes) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

1683 

17.83 

1683 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

2683 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

3683 

37.83 

38.83 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3.74 

3.76 

3.79 

3,81 

3.83 

3,85 

3,98 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4,78 

4.88 

4.98 

5.08 

5.18 

5.28 

5.37 

5.46 

5.55 

5.64 

5.73 

5.82 

5.90 

5.99 

6.07 

615 

623 

0.3378 

0.3377 

0.3376 

0.3374 

0.3374 

0.3373 

0.3372 

0.3371 

0.337 

0.337 

0.3369 

0.3368 

0.3368 

0.3367 

0.3364 

03361 

0.3359 

0.3357 

0,3355 

0,3353 

0.3351 

0335 

0.3349 

0.3348 

0,3347 

0.3346 

0,3345 

0,3343 

0,3342 

0,3342 

0,3341 

0,334 

0,3339 

0.3339 

0,3338 

0,3337 

0.3337 

0.3336 

-0.0983 

•0.0984 

•0.0985 

•0.0987 

•0.0987 

•0.0988 

•0.0989 

•0.099 

•0.0991 

•0,0991 

•0.0992 

•0.0993 

•0.0993 

•0.0994 

•0.0997 

•0,1 

•0,1002 

•0.1004 

-0.1006 

•0.1008 

•0,101 

•0,1011 

•0,1012 

•0,1013 

•0,1014 

•0,1015 

•0,1016 

•0,1018 

•0,1019 

•0,1019 

•0,102 

•0,1021 

-0,1022 

-0.1022 

-0.1 o a 
-0.1024 

-0.1024 

-0.1025 

0.2391 

0.239 

0.239 

0.2389 

0.2389 

0.2389 

0.2388 

0.2388 

0.2388 

0.2387 

0.2387 

0,2387 

0.2386 

0.2386 

0.2384 

0.2383 

0.2383 

0.2381 

0,238 

0,2379 

0.2378 

0.2376 

0.2375 

0.2375 

0.2375 

0.2374 

0.2373 

0.2372 

0,2372 

0,2371 

0,237 

0,237 

0.2369 

0.2369 

0.2367 

0.2367 

0.2367 

0.2366 

-0.0915 

-0.0916 

-0.0916 

-0.0917 

-0.0917 

-0.0917 

-0.0918 

-0.0918 

-0.0918 

-0.0919 

-0.0919 

-0.0919 

-0.092 

-0.092 

-0.0922 

••-0.0923 

-0.0923 

-0.0925 

-0.0926 

-0.0927 

-0.0928 

-0.093 

-0.0931 

-0.0931 

-0.0931 

-0.0932 

-0.0933 

-0.0934 

-0.0934 

-0.0935 

-0.0936 

-0.0936 

-0.0937 

-0.0937 

-0.0939 

-0.0939 

-0.0939 

-0.094 

0.1475 

0.1474 

0.1474 

0.1473 

0.1473 

0.1473 

0.1472 

0.1472 

0.1472 

0.1471 

0.1471 

0.147 

0.147 

0.147 

0.1469 

0.1467 

0.1466 

0.1464 

0.1463 

0.1462 

0.1461 

0.146 

0.1459 

0.1458 

0.1457 

0.1456 

0.1455 

0.1455 

0.1454 

0.1454 

0.1452 

0.1452 

0.1451 

0.145 

0.145 

0.1449 

0.1448 

0.1448 

-0.0846 

-0.0847 

-0.0847 

-0.0848 

-0.0848 

-0.0848 

-0.0849 

-0.0849 

•0.0849 

-0.085 

-0.085 

-0.0851 

-0.0851 

•0.0851 

-0.0852 

-0.0854 

-0.0855 

-0.0857 

-0.0858 

-0.0859 

-0.086 

-0.0861 

-0.0862 

-0.0863 

-0.0864 

-0.0865 

•0.0866 

-0.0866 

-0.0867 

-0.0867 

-0.0869 

-0.0869 

-0.087 

-0.0871 

-0.0871 

-0.0872 

-0.0873 

-0.0873 
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Sample 08-S4 @ 7' 
Time 

(minutes) 

39.83 

40.83 

41.83 

42.83 

43.83 

44.83 

45.83 

4683 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

5683 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

76.83 

Square Root ef Time 

(minutes) 

631 

6.39 

6.47 

654 

662 

670 

677 

684 

692 

699 

7.06 

7,13 

7.20 

7.27 

7,34 

7,40 

7,47 

7,54 

7.60 

7.67 

7.74 

7.80 

7.86 

7.93 

7,99 

8,05 

611 

8,18 

8.24 

8.30 

8.36 

8,42 

8,48 

653 

8.59 

8.65 

8.71 

677 

[Test 7 ® 1000 psf 

Otal Reading 

(inehaa) 

0.3336 

0.3335 

0.3335 

0.3334 

0.3334 

0.3334 

0,3334 

0.3334 

0,3333 

0,3333 

0,3332 

0,3332 

03332 

0.3332 

0,3331 

0,3331 

0,333 

0,333 

0,333 

0.3329 

0.3329 

0,3329 

0.3329 

03329 

0,3328 

03328 

0.3328 

0.3327 

0.3327 

0,3327 

0,3327 

0,3327 

0.3327 

03327 

0.3327 

0.3326 

0.3326 

0.3326 

Deftoetton 

(Inehea) 

-0.1025 

-0.1026 

-0.1026 

-0.1027 

-0.1027 

-0.1027 

-0.1027 

-0.1027 

-0,1026 

•0,1028 

•0.1029 

-0,1029 

•0.1029 

•0.1029 

-0,103 

-0,103 

-0,1031 

-0,1031 

-0,1031 

•0.1032 

-0.1032 

•0,1032 

•0,1032 

-0,1032 

•0,1033 

-0.1033 

-0,1033 

•0.1034 

•0,1034 

-0.1034 

•0.1034 

•0,1034 

•0,1034 

-0.1034 

•0.1034 

•0.1035 

-0.1035 

-0.1035 

JTeet 8 ® 2000 pef 

Dtal Reading 

(Inehes) 

0.2366 

0.2365 

0.2365 

0.2364 

0.2364 

0.2363 

0.2363 

0.2362 

0.2362 

0.2362 

0,2361 

0.2361 

0.236 

0.236 

0.236 

0.2359 

0.2359 

0.2359 

0.2359 

0.2359 

0.2359 

0.2358 

0.2358 

0.2358 

0.2358 

0.2357 

62357 

0.2357 

0,2356 

0.2356 

0,2355 

0,2355 

0,2355 

0.2355 

0.2354 

0.2354 

0.2354 

0.2354 

Deftoetton 

(Inehes) 

-0.094 

-0.0941 

-0.0941 

-0.0942 

-0.0942 

-0.0943 

-0.0943 

-0.0944 

-0,0944 

-0,0944 

-0,0945 

•0.0945 

•0,0946 

•0.0946 

•0.0946 

•0.0947 

•0.0947 

•0.0947 

•0.0947 

•0.0947 

-0.0947 

-0.0948 

-0.0948 

-0.0948 

-0.0948 

-0.0949 

-0.0949 

-0,0949 

-0,095 

-0,095 

-0.0951 

-0.0951 

•0.0951 

•0.0»1 

•0.0952 

-0.0952 

-0.0952 

-0.0952 

Test 9 ® 4000 psf { 

Dtal Reading 

(Inches) 

0.1447 

0.1447 

0.1447 

0.1447 

0.1446 

0.1446 

0.1445 

0.1444 

0.1444 

0.1444 

0.1443 

0.1443 

0.1442 

0.1442 

0.1441 

0.1441 

0.1441 

0.144 

0.144 

0.1439 

0.1439 

0.1439 

0.1439 

0.1439 

0.1439 

0.1438 

0.1438 

0.1437 

0.1437 

0.1437 

0.1436 

0.1436 

0.1436 

0.1435 

0.1435 

0.1435 

0.1434 

0.1434 

Deftoetton 1 

(Inches) f 

-0.0874 

-0.0874 

-0.0874 

-0.0874 

-0.0875 

-0.0875 

-0.0876 

-0.0877 

-0.0877 

-0.0877 

-0.0878 

-0.0878 

-0.0879 

-O.0879 

-0.088 

-0.088 

-0.088 

-0.0881 

-0.0881 

-0.0882 

-0.0882 

-0.0882 

-0.0882 

•0.0882 

•0.0882 

-0.0883 

-0.0883 

-0.0884 

-0.0884 

-0.0884 

-0.0885 

-0.0885 

-0.0885 

-0.0886 

-0.0866 

-0.0886 

-0.0887 

•0.0887 
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Tip le 

'ime 

ninutes) 

08-34 @ 7' 
Square Root of Time hreet 7 ® 1000 psf 

(minutee) | Dtal Reading 

1 (Inehea) 

Deftoetton 

(Inehes) { 

^est 8 ® 2000 psf 

Dtal Reading 

(Inehes) 

Deftoetton 

(inches) 

iTest 9 ® 4000 psf 

Dtal Reading 

(inches) 

Deftoetton 1 

(inches) j 

77.83 

78.83 

79.83 

80.83 

31.83 

82.83 

83.83 

84.83 

85.83 

86.83 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

9683 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

8.82 

8.88 

8.93 

699 

9.05 

9.10 

9.16 

9.21 

9.26 

9.32 

9.37 

9.43 

9.48 

9.53 

9.58 

9.64 

9.69 

9.74 

9.79 

9,84 

9,89 

9.94 

9,99 

10,04 

10.09 

1014 

10,19 

1624 

10.46 

10,69 

1092 

11,15 

11,37 

11,59 

11,80 

12,01 

12.22 

12.42 

0.3326 

0.3326 

0.3326 

0,3325 

03325 

0.3325 

0.3325 

03325 

0.3325 

0.3324 

03324 

0.3324 

03324 

03324 

0,3324 

0,3324 

0.3323 

0.3323 

0.3323 

03323 

0,3322 

03322 

0,3322 

0.3322 

03322 

0.3322 

0.3322 

03321 

0,3321 

0,332 

0.332 

0.3319 

0,3319 

0,3319 

0.3319 

0,3319 

0,3318 

-0.1035 

-0,1035 

-0,1035 

-0,1036 

-0.1036 

•0.1036 

•0.1036 

•0.1036 

•0,1036 

•0.1037 

•0.1037 

•0.1037 

•0,1037 

•0,1037 

•0,1037 

•0,1037 

•0,1038 

•0,1038 

•0.1038 

•0,1038 

•0.1038 

•0.1030 

•0.1030 

•0.1030 

•0,1030 

•0,1030 

•0,1030 

•0,1039 

•0,104 

•0,104 

•0.1041 

-0,1041 

-0,1042 

•0.1042 

•0,1042 

•0,1042 

•0.1042 

-0.1043 

0.2353 

02353 

0.2353 

0.2352 

02352 

02352 

0.2352 

0.2351 

62351 

0.2351 

62351 

02351 

0.2351 

0.2351 

62351 

0.2351 

0235 

0235 

0235 

0.235 

02349 

0.2349 

02349 

02349 

0.2349 

02349 

0.2348 

0.2348 

02348 

0.2347 

0.2346 

0.2345 

0.2344 

0.2344 

02343 

0.2343 

02343 

02342 

-0.0953 

-0.0953 

-0.0953 

-0.0954 

-0.0954 

-0.0954 

-0.0954 

-0.0955 

-0.0955 

-0.0955 

-0.0955 

•0.0955 

-0.0955 

-0.0955 

-0.0955 

• -0.0955 

-0.0958 

-0.0956 

-0.0956 

-0.0956 

-0.0957 

-0.0957 

-0.0957 

-0.0957 

-0.0957 

•0.0957 

•0.0958 

•0.0958 

•0.0958 

•0.0959 

•0.096 

-0.0961 

-0.0962 

-0.0962 

-0.0963 

•0.0963 

•0.0963 

-0.0964 

01434 

01434 

0.1434 

01433 

0.1434 

0.1434 

0.1433 

01433 

0.1433 

0.1433 

01432 

01432 

01432 

01432 

01431 

0.1431 

01431 

01431 

0.1431 

01431 

0.1431 

0143 

0143 

0143 

0143 

0143 

0143 

01429 

01429 

01428 

0.1427 

01426 

01425 

01425 

01424 

01423 

01423 

01423 

•0.0887 

-0.0887 

-0.0887 

-0.0888 

-0.0887 

-0.0887 

-0.0888 

-0.0888 

-0.0888 

-0.0888 

-0.0889 

-0.0889 

-0.0889 

•0.0889 

•0.089 

•0.089 

•0.089 

-0.089 

-0.089 

-0.089 

-0.089 

-0.0891 

-0.0891 

-0.0891 

-0.0891 

-0.0891 

-0.0891 

-0.0892 

-0.0892 

-0.0893 

-0.0894 

-0.0895 

-0.0896 

-0.0896 

-O0897 

-0.0898 

-0.0898 

-0.0898 
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Sample 08-34 ® T 
j Time 

(minutes) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root of Tlmei 

(minutes) 

12.62 

12.82 

13.01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14.29 

14.47 

14.64 

14.81 

14.98 

15.14 

15.31 

1647 

15.63 

15.79 

15.95 

1610 

16,26 

16,41 

16,56 

16,71 

16,86 

17,01 

17,16 

17,30 

17,45 

17.59 

17,73 

17,87 

18,01 

1615 

18,28 

18.42 

18.56 

Teet 7 ® 1000 pef 

Dtal Reading 

(Inehaa) 

0,3318 

0,3317 

0.3317 

0.3317 

0.3317 

0.3316 

0.3316 

0.3316 

0.3316 

0.3315 

0.3315 

0,3315 

0,3315 

0,3315 

0,3314 

0,3314 

0,3313 

0,3313 

0,3313 

0,3313 

0,3312 

0,3312 

0,3312 

0,3312 

0.3312 

0,3312 

0,3312 

0.3312 

0,3311 

0.3311 

0,3311 

0,3311 

0,3311 

0,3311 

0,3311 

0.3311 

0.3311 

0.3311 

Deftoetton 

(inehee) 

-0.1043 

-0,1044 

-0,1044 

-0,1044 

-0,1044 

-0,1045 

-0,1045 

-0,1045 

-0,1045 

-0,1046 

•0.1046 

•0,1046 

•0,1046 

•0,1046 

•0,1047 

•0,1047 

•0,1048 

•0,1048 

•0,1048 

•0,1048 

•0,1049 

•0,1049 

•0.1049 

•0.1049 

-0,1049 

•0,1049 

•0.1049 

•0.1049 

•0,105 

-0,105 

•0,105 

•0,105 

-0,105 

•0.105 

•0.105 

-O105 

-0.105 

-OlOS 

[rest 8 ® 2000 psf 

Dtal Reading 

(Inchee) 

02341 

0.234 

02339 

02339 

0.2339 

0.2339 

0.2338 

0.2338 

02337 

0.2337 

0.2337 

0.2336 

02337 

0.2336 

0.2336 

0.2336 

0.2336 

0.2336 

0.2335 

02335 

0.2335 

02334 

02333 

02333 

02333 

02332 

0.2332 

02333 

02332 

0.2332 

0.2332 

02331 

0.2331 

0.2331 

0233 

0233 

0.2329 

0.2329 

Deftoetton 

(Inches) | 

-0.0965 

-0.0966 

-0.0967 

-0.0967 

-0.0967 

-0,0967 

-0.0968 

-0.0968 

-0.0969 

-0.0969 

-0.0969 

-0.097 

•0.0969 

-0.097 

-0.097 

-0.097 

-0.097 

-0.097 

-0.0971 

-0.0971 

-0.0971 

-0.0972 

-0.0973 

•0.0973 

•0.0973 

-0.0974 

•0.0974 

•O.0973 

•0.0974 

•0.0974 

•0.0974 

•0.0975 

•0.0975 

•0.0975 

•0.0976 

-0.0976 

•0.0977 

-0.0977 

[rest 9 ® 4000 psf | 

j Dtal Reading 

(Inches) 

01423 

01422 

01422 

01421 

01421 

0142 

0142 

0.1419 

01419 

01418 

0.1418 

01418 

0.1418 

0.1417 

01417 

0.1416 

01416 

0.1416 

01416 

01415 

01415 

01415 

0.1415 

01415 

0.1415 

01415 

01415 

01415 

0.1414 

01414 

01414 

0.1414 

01413 

01413 

01413 

01413 

01413 

01413 

Deftoetton 1 

(inches) | 

-0.0898 

-0.0899 

-0.0899 

-0.09 

-0.09 

-0.0901 

-0.0901 

-0.0902 

-0.0902 

-0.0903 

-0.0903 

-0.0903 

-0.0903 

-0.0904 

-0.0904 

-0.0905 

-0.0905 

-0.0905 

-0.0905 

-0.0906 

-0.0906 

-0.0906 

-0.0906 

-0.0906 

-0.0906 

-0.0906 

-0.0906 

-0.0906 

-0.0907 

-0.0907 

-0.0907 

-0.0907 

-0.0908 

-0.0908 

-0.0908 

-0.0908 

-0.0908 

-0.0908 
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Sample 08-34 ® 7' 
1 Time 

(minutes) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

Square Root of Time 

(minutes) 

1669 

18.82 

19.22 

19.60 

19.98 

20.36 

20,72 

21.08 

21.43 

21.78 

22.12 

22.46 

22,79 

23,12 

23.44 

23,76 

24,07 

24,38 

24,68 

24.99 

25.29 

25.58 

25.87 

2616 

26.44 

26.73 

27.28 

27.83 

28.36 

28.88 

29,40 

29.91 

3040 

30,89 

31,37 

31,85 

32,32 

32.78 

Test 7 ® 1000 psf 

Dtal Reading 

(Inehea) 

0,3311 

0.3311 

0.331 

0.331 

0.3309 

0.3309 

0.3308 

0.3308 

0.3308 

O3307 

0,3307 

O3307 

O3307 

0.3307 

0,3307 

0,3307 

0,3306 

0.3306 

0.3306 

0.3305 

0.3305 

O3305 

Deftoetton 

(Inehes) 

-0.105 

-0.105 

-0.1051 

-0.1051 

-0.1052 

-0,1052 

-0,1053 

-0.1053 

-0,1053 

-0,1054 

-0.1054 

-0.1054 

-0,1054 

•0,1054 

•0,1054 

-0,1054 

•0,1055 

•0,1055 

•0,1055 

•0.1056 

•0.1056 

•0.1056 

[Test 8 ® 2000 psf ] 

Dtal Reading 

(ineliee) 

0.2329 

0.2328 

0.2328 

0.2328 

0.2328 

0.2327 

0.2326 

0.2325 

0.2325 

. 0.2323 

0.2323 

0.2322 

0.2322 

0.2321 

Deftoetton 

(Inchee) 

-0.0977 

-0.0978 

-0.0978 

-0.0978 

-0.0978 

-0.0979 

-0.098 

-0.0981 

-0.0981 

-0.0983 

-0.0983 

-0.0984 

-0.0984 

-0.0985 

[Test 9 @ 4000 psf "1 

1 Dtal Reading 

I (inches) 

01412 

01412 

01412 

01412 

01411 

0141 

a i 4 i 

0141 

01409 

O1408 

O1408 

O1408 

O1408 

0.1407 

0.1407 

O1407 

O1406 

O1406 

0.1406 

O1405 

0.1404 

O1404 

O1404 

01404 

0.1404 

O1402 

O1402 

01402 

O1402 

014 

0.14 

014 

0.14 

0.14 

014 

0.14 

01399 

01399 

Deftoetton] 

(inches) | 

-0.0909 

-0.0909 

-0.0909 

-0.0909 

-0.091 

-0.0911 

-O0911 

-0.0911 

-O0912 

-0.0913 

-0.0913 

-0.0913 

-0.0913 

-0.0914 

-0.0914 

-0.0914 

-0.0915 

-0.0915 

-0.0915 

-O0916 

-0.0917 

-O0917 

-0.0917 

-O0917 

-0.0917 

-0.0919 

-0.0919 

-0.0919 

-0.0919 

-0.0921 

-0.0921 

-0.0921 

-0.0921 

-0.0921 

-0.0921 

-0.0921 

-0.0922 

-0.0922 

Project No, 41194 E.3.22 



Sample 0 8 - 3 4 @ 7' 

[ Time 

(minutes) 

1 

Square Rootof Time 

(minutes) 

hreet 7 @ 1000 pef 

Dtal Reading 

(inehee) 

Deftoetton 

(Inehee) 

[Test 8 @ 2000 psf 

Dtal Reading 

(Inehee) 

Deftoetton 

(Inches) J 

[rest 9 @ 4000 psf 1 

Dtal Reading 

(inchee) 

Deftoettonl 

(Inches) | 

1104.33 

1134.33 

1164.33 

1194.33 

1224.33 

1254.33 

1284.33 

1314.33 

1344.33 

1374.33 

1404.33 

1434.33 

1464.33 

1494.33 

1524.33 

1554.33 

1584.33 

1614.33 

1644.33 

1674.33 

1704.33 

1734.33 

1764.33 

1794.33 

1824.33 

1854.33 

1884.33 

1914.33 

1944.33 

1974.33 

2004.33 

2034.33 

2064.33 

2094.33 

2124.33 

2154.33 

2184.33 

2214.33 

33.23 

33.68 

34.12 

34.56 

34.99 

35.42 

35.84 

3625 

3667 

37.07 

37.47 

37.87 

3627 

38.66 

39.04 

39,43 

39,80 

4018 

4055 

40,92 

41,28 

41,65 

42.00 

42,36 

42.71 

43.06 

43.41 

43,75 

44,09 

44,43 

44.77 

45,10 

45.43 

4676 

4609 

4641 

4674 

47.06 

01399 

01398 

01399 

01399 

0.1398 

01398 

01398 

01397 

01396 

01396 

01395 

01394 

01393 

01392 

01393 

01393 

01393 

01393 

01392 

01392 

01392 

01392 

01391 

01391 

01391 

0139 

0139 

01389 

01389 

01388 

01388 

01387 

01386 

01386 

01386 

01385 

01385 

01384 

-0.0922 

-0.0923 

-0.0922 

-0.0922 

-0.0923 

-0.0923 

-0.0923 

-0.0924 

-0.0925 

-0.0925 

-0.0926 

-0.0927 

-0.0928 

-0.0929 

-0.0928 

-0.0928 

-0.0928 

-0.0928 

-0.0929 

-0.0929 

-0.0929 

-0.0929 

-0.093 

-0.093 

-0.093 

-0.0931 

-0.0931 

-0.0932 

-0.0932 

-0.0933 

-0.0933 

-0.0934 

-0.0935 

-0.0935 

-0.0935 

-0.0936 

-0.0936 

•0.0937 

Project No. 41194 E.3.23 



Sample 08-34 ® 7' 

Time 

(minutes)! 

Square Root of Tlmepaet 7 @ 1000 psf 

(minutee) Dtal Reading 

(Inehea) 

'.Il 
1 C 

est 8 @ 2000 psf 

Deftoettonl Dtal Reading 

(Inehee) | (Inehee) 

Deftoetton 

(inchss) j 

^est 9 @ 4000 psf 

Dtal Reading 

(inchee) 

Deftoetton 

(inches) H 

2244.33 

2274.33 

2304.33 

2334.33 

2364.33 

2394.33 

2424.33 

2454.33 

2484.33 

2514.33 

2544.33 

2574.33 

2604.33 

2634.33 

2664.33 

2694.33 

2724.33 

2754.33 

2784.33 

2814.33 

2844.33 

2874.33 

2904.33 

2934.33 

2964.33 

2994.33 

3024.33 

3054.33 

3084.33 

3114.33 

3144.33 

3174.33 

3204.33 

3234.33 

3264.33 

3294.33 

3324.33 

3354.33 

47.37 

47.69 

48.00 

48.31 

48.62 

48.93 

49.24 

49.54 

49.84 

5014 

50.44 

50.74 

51,03 

51,33 

51,62 . 

51.91 

52.20 

52.48 

52,77 

53,05 

53,33 

53.61 

53.89 

54.17 

54.45 

54.72 

54,99 

55.27 

55.54 

55.81 

56,07 

56,34 

5661 

56,87 

57.13 

57.40 

57.66 

57.92 

01384 

01384 

01384 

01384 

01384 

01384 

01384 

01383 

01384 

01383 

01383 

01383 

01383 

01383 

01383 

01384 

01384 

01384 

01383 

01384 

01384 

01383 

01383 

01383 

01383 

0.1382 

01382 

01382 

01382 

0.1382 

01381 

01381 

01381 

01382 

01381 

01381 

0138 

01381 

-0.0937 

-0.0937 

-0.0937 

-0.0937 

-0.0937 

-0.0937 

-0.0937 

-0.0938 

-0.0937 

-0.0938 

-0.0938 

-0.0938 

-0.0938 

-0.0938 

-0.0938 

-0.0937 

-0.0937 

-0.0937 

-0.0938 

-0.0937 

-0.0937 

-0.0938 

-0.0938 

-0.0938 

-0.0938 

-0.0939 

-0.0939 

-0.0939 

-0.0939 

-0.0939 

-0.094 

-0.094 

-0.094 

-0.0939 

-0.094 

-0.094 

-0.0941 

-0.094 

Pro ject N o . 4 1 1 9 4 E.3.24 



mple 0 8 - 3 4 @ 7' 

rime 
ninutes) 

fiou»« Poet of Tlme||Test 7 @ 10OP psf iTest 8 @ 200(3 psf frest 9 @ 4000 psf 

(minutee) 

3384.33 

3414.33 

3444.33 

3474.33 

3504.33 

3534.33 

3564.33 

3594.33 

3524.33 

3654.33 

3684.33 

3714.33 

Dtal Reading 

(inehee) 

Deftoetton 

(Inehee) 

Dtal Reading 

(Inehee) 

Deftoetton 

(inches) 

Dtal Reading 

(inchee) 

58,18 

58.43 

58.69 

58.94 

59.20 

59.45 

59,70 

59,95 

60,20 

60.45 

60.70 

60.95 

Deftoetton 

(inehes) 

0138 

0138 

01379 

01378 

01378 

01379 

0.1377 

01377 

01376 

01376 

01376 

01376 

-0.0941 

-0.0941 

-0.0942 

-0.0943 

-0.0943 

-0.0942 

-0.0944 

•0.0944 

-0.0945 

-0.0945 

-0.0945 

•0.0945 

Project No, 4 1 1 9 4 
E.3.25 



One Olmensional Consolidation 

jlProJect No. 
jlProlect 
llSsmpis ID 

jjSampIs Ht 
Sample Oia, 

llSample Area 
Sample Vol. 
Phos Cont 
Init. M.C, 
Unit M,C, (corr) 
Rnal M.C. 
Rnal M.C. (conr 
Dry Wt of Soil/f 
Dry Wt of Soii/i 
Spec, Grav, 
Pocket Pan. 
loial Reset 

41194 
FMC Pond ISS 
S5-S7 ® 15' 

w^lg^jjlfflMMMf^^ 
1,350 (In) 
4.000 (In) 
0.087 (oq-ft) 
0.010 (cu f̂t) 
8.02 (%) 

15451 (%) 
111.37 {%) 
102.87 (%) 
74.48 (%) 

187.17 (g) 
187.41 (g) 

2.7 
0.3 (tsf) 

0.4278 250 pof 

1 Moisture Content Weights 
|(initial) 
iTotal Wot Wt. (g) 
iPhos. Wt. (g) 
|DfyWt.(g) 
b r y Wt. + Phos Wt. (g) 
HWator Wt. -t- Phos (g) 
|wator Wt. (g) 

21.99 1 
1.76 1 
8.64 

10.40 
13.35 
11.59 

(final) 
Total Wot Wt. (g) 
Phoo. Wt (g) 
Dry Wt (g) 
Dry Wt. + Phoo Wt. (g) 
Water Wt -t- Phoo (g) 
Water Wt. (g) 

19.8 
1.59 
9.76 

11.35 
10.04 
8.45 II 

1 Proooure 
(paf) 

0.001 
0.0100 
0.0250 
0.0500 
0.1000 
0.2500 
0.5000 
1.0000 
2.0000 

1 4.0000 

Rnal Dtal 
Reading 
(inches) 

Deformation 
(inchee) 

Sample H t 
(inchee) 

0.4351 
0.3964 
0.3573 
0.3262 
0.2779 
0.2301 
0.3777 
0.3201 
0.^40 
0.1877 

0.0000 
0.0387 
0,0778 
0,1069 
0,1572 
0.2050 
0.2551 
0.3127 
0.3788 
0.4451 

1.3500 
1.3113 
1.2722 
1.2411 
1.1928 
1.1450 
1.0949 
1,0373 
0.9712 
0.9049 

Strain 

0 
2.87 
5.76 
8.07 

11.64 
15.19 
18.90 
23.16 
28,06 
32,97 

Void Ratio 
e 

Ory Void Ratio 
Density e 

(pef) 

Ory 
Density 

(pcf) 
Caic. from finai MC jCaic, from initial MC | 

3.492 
3.363 
3.233 
3.130 
2.969 
2.810 
2.643 
2.452 
2.232 
2.011 

MWIMMM 
37.51 
38.81 
39.80 
40.80 
42.45 
44.22 
46.25 
48.81 
52.14 
55.98 

3.007 
2.892 
2.776 
2.684 
2.540 
2.399 
2.250 
2.079 
1.883 
1.688 

i^si^iwij 
42.05 1 
43.29 1 
44.62 
45.74 
47.59 
49.57 1 
51.84 1 
54.72 
58.45 
62.73 

Nolo: Inttiai MC not tksn from actual sampis tsstd. but from same sampio jar. 
Rnal MC taken from actual sample tooted. 
Void Ratto (e). calculated from finai MC likely to bo most accurate. 

Project No. 41194 E.4.1 



Sample 35-37 @ 15' 
Square Root of TlmeiTeat 1 @ 10 psf Time 

(minutes) (minutes) Dtal Reading 

(Inehea) 

Test 2 @ 25 psf 

Deftoetton 

(Inehee) 

Dtal Reading 

(Inchee) 

Deftoetton 

(Inchee) 

Test 3 @ SO psf 

Dtal Reading 

(inches) 

Deftoetton 

(Inches) 

01 

017 

0.33 

050 

067 

083 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

5.17 

5.33 

5.50 

5.67 

5.83 

600 

617 

0 

0.41 

058 

071 

0.82 

0.91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1.53 

1.58 

1.63 

1.68 

1.73 

1.78 

1.83 

1.87 

1.91 

1.96 

2.00 

2,04 

2.08 

Z12 

2.16 

^ 2 0 

2.24 

2.27 

2.31 

2.35 

2.38 

2.42 

2.45 

2.48 

0.4315 

0.4302 

0.4301 

04299 

0.4297 

0.4296 

04295 

0,4294 

0,4293 

0,429 

0,4289 

0,4289 

0,4288 

04286 

04286 

0,4284 

0,4282 

0,4279 

0,4278 

0,4277 

0.4276 

0,4273 

0,4272 

0.4271 

0.427 

0.4268 

0.4266 

0.4265 

04263 

0,4263 

0,4263 

04261 

0,4261 

0,4259 

0.4259 

0.4257 

0.4256 

04255 

0 

•0.0013 

•0.0014 

•0.0016 

•0.0018 

•0.0019 

•0.002 

•0.0021 

•0.0022 

•0.0025 

•0.0026 

•0.0026 

•0.0027 

•0.0029 

•0.0029 

•0,0031 

•0,0033 

•0,0036 

•0.0037 

•0.0038 

•0,0039 

•0,0042 

•0,0043 

-0.0044 

•0.0045 

•0.0047 

•0,0049 

•0,005 

•0.0052 

•0.0052 

•0.0052 

-0.0054 

-0.0054 

-0.0056 

-0.0056 

-0.0058 

-0.0059 

-0.006 

0.3943 

0.3943 

0.3933 

03929 

0.3926 

0.3923 

0,3921 

0,3918 

0.3916 

03913 

0.3911 

0.3909 

O3907 

0.3905 

0,3902 

039 

0,3898 

0,3895 

0,3893 

0,3892 

0389 

0,3887 

0,3885 

03883 

0,3882 

0,3879 

0,3877 

0,3876 

0.3874 

0.3872 

0.387 

0.3869 

0.3867 

0.3864 

0.3863 

0.3862 

0.3862 

0.3862 

0 

0 

-0.001 

-0.0014 

-0.0017 

-0.002 

-0.0022 

-0.0025 

-0.0027 

-0.003 

-0.0032 

-0.0034 

-0.0036 

-0.0038 

-0.0041 

-0.0043 

-0.0045 

-0.0048 

-0.005 

-0.0051 

•0.0053 

•0.0056 

-0.0058 

-0.006 

•0.0061 

•0,0064 

•0,0066 

•0.0067 

•0.0069 

•0.0071 

-0.0073 

-0.0074 

-0.0076 

-0.0079 

-0.008 

-0.0081 

-0.0081 

-0.0081 

03563 

0.3561 

0.3561 

03555 

03548 

0.3547 

03541 

0.3539 

0.3536 

0.3533 

0.353 

0.3528 

0.3524 

0.3523 

0.3519 

0.3517 

0.3514 

03512 

0.3508 

0.3507 

O3503 

0.3501 

0.3499 

03497 

0.3493 

0.3492 

03489 

0.3487 

0.3484 

0.3483 

0.348 

03478 

0.3476 

0.3474 

0.3471 

0.3469 

0.3468 

0.3466 

0 

-0.0002 

-0.0002 

-0.0008 

-0.0015 

-0.0016 

-0.0022 

-0.0024 

-0.0027 

-0.003 

-0.0033 

-0.0035 

-0.0039 

-0.004 

-0.0044 

-0.0046 

-0.0049 

-0.0051 

-0.0055 

-0.0056 

-0.006 

-0.0062 

-0.0064 

-0.0066 

-0.007 

-0.0071 

-0.0074 

-0.0076 

-0.0079 

-0.008 

-0.0083 

-0.0085 

-0.0087 

-0.0089 

-0.0092 

-0.0094 

-0.0095 

-0.0097 

Project No. 4 1 1 9 4 E.4.2 



Sample 35-37 (g 15' 
1 Time 
(minutee) 

6.33 

6.50 

667 

683 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

8.00 

617 

8.33 

650 

667 

8.83 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

1O00 

1017 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

Square Root ef Time 

(minutee) 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2,74 

2,77 

2.80 

2.83 

2.86 

2.89 

2.92 

2.94 

2.97 

3.00 

3.03 

3.06 

3.08 

3.11 

3.14 

3.16 

3.19 

3.21 

3.24 

3.27 

3.29 

3.32 

3,34 

3,37 

3,39 

3.42 

3.44 

3.46 

3.49 

3.51 

3.54 

^ e s t l ® 10 psf 

Dtal Reading 

(Inehea) 

04255 

0.4254 

0.4252 

0.4249 

04248 

0.4247 

04247 

04245 

04244 

0.4243 

0.4242 

0.4242 

0.4241 

0.424 

04239 

04238 

0.4237 

0.4236 

0.4235 

0.4233 

0.4232 

0.4231 

0423 

04228 

0.4227 

0,4227 

0,4226 

0,4225 

0,4225 

04224 

0.4223 

0.4223 

0.4222 

0.4221 

0.4221 

0.422 

0.4219 

04218 

Deftoetton 

(Inchea)_ 

-0.006 

-0.0061 

-0.0063 

-0.0066 

-0.0067 

-0.0068 

-0.0068 

•0.007 

•0.0071 

•0.0072 

•0.0073 

•0.0073 

•0.0074 

•0.0075 

•0.0076 

•0.0077 

•0.0078 

•0.0079 

•0.008 

-0.0082 

-0.0083 

-0.0084 

-0.0085 

-0.0087 

•0,0088 

•0,0088 

•0.0089 

•0.009 

•0,009 

•0.0091 

•0.0092 

•0.0092 

•0.0093 

•0.0094 

•0.0094 

•0.0095 

•0.0096 

-0.0097 

[reet 2 @ 25 pef 

Dtal Reading 

(Inehee) 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

03861 

0.3861 

03861 

03861 

0.3861 

03861 

0.3861 

03861 

03861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

03861 

0,3861 

0,3861 

0,3861 

0,3861 

0.3861 

0.3861 

03861 

03861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

Deftoetton 

(Inehee) | 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

• -0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

•0.0082 

-0.0082 

•0.0082 

[Test 3 @ 50 psf | 

Dtal Rsading 

(inchee) 

0.3463 

03461 

0.346 

0.3458 

0.3456 

0.3454 

0.3452 

03451 

03449 

0.3447 

0.3445 

0.3444 

0.3442 

0.3439 

0.3437 

03436 

03434 

0.3433 

03431 

0.3429 

0.3428 

0.3426 

0.3425 

0.3423 

03421 

0.3421 

0.3419 

0.3418 

0.3416 

0.3415 

0.3413 

0.3412 

0.341 

0.341 

0.3408 

0.3407 

0.3405 

0.3404 

Deftoetton 1 

(inches) | 

-0.01 

-OOI 02 

-0.0103 

-0.0105 

-OOI 07 

-OOI 09 

-0.0111 

-0.0112 

-0.0114 

-0.0116 

-0.0118 

-0.0119 

-0.0121 

-0.0124 

-0.0126 

-0.0127 

-0.0129 

-0.013 

-0.0132 

-0.0134 

-0.0135 

-0.0137 

-0.0138 

-0.014 

-0.0142 

-0.0142 

-0.0144 

-0.0145 

-0.0147 

-0.0148 

-OOI 5 

-0.0151 

-0.0153 

-0.0153 

-0.0155 

-0.0156 

-0.0158 

-OOI 59 

Project No, 41194 E.4.3 



Sample S5-37 @ 1 5 ' 
[ Time 

(minutes) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

1683 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

2683 

27.83 

28.83 

29.83 

3083 

31.83 

32.83 

33.83 

34.83 

35.83 

3683 

37.83 

38.83 

Square Root of Time 

(minutee) 

3.56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3.74 

3.76 

3.79 

3.81 

3.83 

3.85 

3.98 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4.88 

4,98 

608 

618 

5,28 

5,37 

5.46 

5.55 

664 

673 

5.82 

5.90 

5.99 

6.07 

615 

623 

[Test 1 ® 10 psf 

Dtal Reading 

(Inches) 

0.4218 

0.4216 

04215 

0.4213 

04212 

0.4211 

0.421 

0.4208 

0.4208 

0.4207 

0.4207 

0.4206 

0.4204 

0.4203 

0.4199 

0.4194 

0.4189 

0.4184 

0.4179 

0.4176 

0.4171 

0.4167 

0.4162 

0.4158 

0.4155 

0.4152 

0.4147 

0.4144 

0.4138 

04132 

0.4129 

0.4126 

0.4121 

0.4118 

0.4114 

0.411 

0.4106 

0.4103 

Deftoetton 

(inehes) 

-0.0097 

-0.0099 

-0,01 

-0.0102 

-0.0103 

-0.0104 

-0.0105 

-0.0107 

-0.0107 

-0.0108 

-0.0108 

-OOI 09 

-0.0111 

-0.0112 

-0.0116 

-0.0121 

-0.0126 

-0.0131 

-0.0136 

-0.0139 

-0.0144 

-0.0148 

-0.0153 

-0.0157 

-0.016 

-0.0163 

-0.0168 

-0.0171 

-0.0177 

-0.0183 

-0.0186 

-0.0189 

-0.0194 

-0.0197 

-0.0201 

•0.0205 

-0.0209 

-0.0212 

JTest 2 @ 25 psf 

Dtal Reading 

(inehea) 

0.3861 

0.3861 

0.3861 

0.3861 

03861 

03861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

03861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

03861 

03861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

03861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0.3861 

0,3861 

0,3861 

0.3861 

0.3861 

Deftoetton 

(Inehes) 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

Test 3 ® 50 psf | 

Dtal Reading 

(inehea) 

0.3403 

0.3402 

0.34 

0.3399 

03397 

03397 

0.3396 

0.3395 

0.3393 

0.3392 

0.3391 

0339 

03389 

0.3388 

0.3382 

0.3376 

0.3372 

0.3366 

0.3363 

03358 

0.3355 

0.3351 

0.3348 

0.3345 

0.3342 

0334 

0.3338 

0.3335 

0.3334 

0.3332 

0.3329 

03328 

0.3327 

0.3325 

0.3324 

03323 

0.3321 

0.332 

Deftoetton 

(Inehes) { 

-0.016 

-0.0161 

-0.0163 

-0.0164 

-0.0166 

-00166 

-0.0167 

-OOI 68 

-0.017 

-OOI 71 

-0.0172 

-0.0173 

-0.0174 

-0.0175 

-0.0181 

-0.0187 

-0.0191 

-0.0197 

-0.02 

-0.0205 

-0.0208 

-0.0212 

-0.0215 

-0.0218 

-0.0221 

-0.0223 

-0.0225 

-0.0228 

-0.0229 

-0.0231 

-0.0234 

-O0235 

-0.0236 

-0.0238 

-0.0239 

-0.024 

-0.0242 

-0.0243 
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jmple 35-37 @ 15' 

Time 

(minutes) 

Square Root of TlmelTest 1 ® 10 psf 

(minutes) | Dtal Reading 

Teet 2 @ 28 pef 

(inehea) 

Deftoettonl Dtal Reading 

(Inehes) j (Inches) 

Deftoetton 

(inches) 

Tests® SO psf 
Dtal Reading 

(inehee) 

Deftoetton 

(inches) 

39.83 

40.83 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

5083 

51.83 

52.83 

53.83 

54.83 

55.83 

5683 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.33 

75.83 

7683 

631 

6.39 

647 

654 

662 

6.70 

677 

684 

692 

699 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7.67 

7.74 

7.80 

7.86 

7.93 

7.99 

8.05 

611 

618 

8,24 

8,30 

8.36 

8.42 

8.48 

653 

8.59 

665 

8.71 

8.77 

0.41 

0.4096 

0.4092 

0.4089 

O4086 

' 0.4082 

0.408 

0.4077 

0.4074 

0.4072 

0.4066 

O4064 

0.4061 

0.4058 

0.4057 

0.4055 

0.4053 

0.405 

0.4048 

O4045 

0,4042 

0,4041 

0,4037 

O4035 

0,4034 

0,4032 

04029 

04027 

0,4026 

0,4024 

0,4022 

0,4021 

0.4019 

0.4017 

0.4013 

O4011 

0.4011 

0.4008 

-0.0215 

-0.0219 

•0.0223 

•0.0226 

•0.0229 

•0.0233 

•0.0235 

•0.0238 

•0.0241 

•0.0243 

•0.0249 

•0,0251 

•0.0254 

•0.0257 

•0.0258 

•0.026 

•0.0262 

•0.0265 

•0.0267 

•0,027 

•0,0273 

•0,0274 

•0,0278 

•0,028 

•0,0281 

•0,0283 

•0,0286 

•0,0288 

•0,0289 

•0.0291 

•0.0293 

•0.0294 

•0,0296 

•0.0298 

•0.0302 

•0,0304 

•0.0304 

-0.0307 

0.3861 

0.3861 

03861 

03861 

0.3861 

0.3861 

0.3861 

03861 

0.3861 

0.3861 

03861 

0.386 

0,386 

0386 

0,386 

0,386 

0,386 

0,386 

0386 

0386 

0386 

0,3861 

0,3861 

03861 

0.3861 

03861 

0.3861 

0,3861 

0,3861 

0386 

0,386 

0,3861 

0,386 

0386 

0.386 

0.386 

0.386 

0.3859 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0082 

-0.0062 

-0.0082 

-0.0082 

-0.0083 

-0.0083 

-0.0083 

-0.0083 

-0.0083 

-0.0083 

-0.0083 

-0.0083 

•0.0083 

-0,0083 

-0,0082 

-0,0082 

-0.0082 

-0,0082 

-0,0082 

-0.0082 

-0.0082 

-0.0082 

-0.0083 . . 

-0.0083 

-0.0082 

-0.0083 

-0.0083 

-O0083 

-0.0083 

-0.0083 

-0.0084 

0.3319 

0.3319 

0.3318 

0.3317 

0.3316 

0.3315 

03314 

0.3313 

0.3313 

0.3312 

0.3311 

0.3311 

0.3311 

0.331 

0.331 

0.3309 

0.3309 

0.3308 

0.3308 

0.3307 

0.3307 

0.3306 

0.3305 

0.3305 

0.3305 

0.3304 

0.3304 

0.3304 

0.3303 

. 0.3303 

0.3303 

0.3303 

0.3303 

0.3303 

O3302 

0.3302 

O3302 

0.3302 

-0.0244 

-0.0244 

-0.0245 

-0.0246 

-0.0247 

-0.0248 

-0.0249 

-0.025 

-0.025 

-0.0251 

-0.0252 

-0.0252 

-0.0252 

-0.0253 

-0.0253 

-0.0254 

-0.0254 

-0.0255 

-0.0255 

-0.0256 

-0.0256 

-0.0257 

-0.0258 

-0,0258 

-0.0258 

-0,0259 

-0.0259 

-0.0259 

-0.026 

-0.026 

-0.026 

-0.026 

-0.026 

-0.026 

-0.0261 

-O0261 

-0.0261 

-0.0261 
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Sample 35-37 @ 15' 
Square Root of TlmelTest 1 @ 10 psf |Test 2 @ 25 psf Tims 

(minutss) (minutee) Dtal Reading 

(inehee) 

Deftoettonl Dtal Reading 

(Inchee) jj (Inehee) 

Test 3 ® SO psf 

Deftoetton 

(Inehee) 

Dtal Reading 

(inchee) 

Deftoetton 

(Inches) 

77.83 

78.83 

79.83 

8083 

81.83 

82.83 

83.83 

84.83 

85.83 

86.83 

87.83 

8683 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100.83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

8.82 

8.88 

8.93 

8.99 

9.05 

9.10 

9.16 

9.21 

9.26 

9.32 

9.37 

9.43 

9.48 

9.53 

9.58 

9.64 

9,69 

9.74 

9.79 

9.84 

9.89 

9.94 

9.99 

10.04 

10.09 

1014 

1019 

10.24 

10.46 

10,60 

1O02 

11.15 

11.37 

11.59 

11.80 

12.01 

12.22 

12.42 

O4007 

0.4004 

0.4004 

0,4003 

0,4002 

' O4001 

03999 

0.3998 

0.3997 

0.3995 

03993 

0.3989 

03988 

0.3988 

0.3987 

0.3M7 

03986 

0.3986 

0.3985 

03985 

0.3984 

0.3984 

03983 

0,3982 

0,3982 

0.3981 

0,3981 

0,3981 

0.3979 

0,3978 

0.3976 

03976 

0,3974 

0,3972 

0.3971 

0.3969 

03968 

03966 

-0,0308 

-0,0311 

-0,0311 

-0,0312 

-0.0313 

-0.0314 

-0.0316 

-0.0317 

-0.0318 

-0.032 

-0.0322 

•0.0326 

•0.0327 

•0.0327 

•0.0328 

-0.0328 

-0.0329 

-0.0329 

-0,033 

-0,033 

-0.0331 

-0.0331 

-0.0332 

-0 0333 

-0.0333 

-0,0334 

-0,0334 

-0.0334 

-0.0336 

-0.0337 

-0.0339 

-0 0339 

-0.0341 

-0.0343 

•0.0344 

•0.0346 

•0,0347 

-0.0349 

0386 

0.386 

0.386 

0.3861 

0.3861 

0386 

0.386 

- 0.3861 

0,386 

0.386 

0.386 

03859 

0.386 

0.3859 

0.3859 

0.3859 

03859 

0.3859 

0.3859 

0.3859 

0.3859 

03859 

0.3859 

0.3858 

0.386 

0.3859 

0.3859 

03859 

0.3859 

0.3859 

0.3829 

0.3788 

0.3755 

0.3721 

0.3698 

0.3679 

0.3663 

0365 

-O0083 

-0.0083 

-0.0083 

-0.0082 

-0.0082 

-0.0083 

-0.0083 

-0.0082 

-0.0083 

-0.0083 

-0.0083 

-0.0084 

-0.0083 

-0.0084 

-0.0084 

-0.0084 

•0.0084 

•0.0084 

•0.0084 

•0.0084 

•0,0084 

•0.0084 

•0.0084 

•0.0085 

•0.0083 

•0.0084 

•0.0084 

•0.0084 

•0.0084 

•0.0084 

•0.0114 

-0.0155 

-0.0188 

-0.0222 

-0.0245 

-0.0264 

-0.028 

-0.0293 

O3301 

0.3301 

0.3301 

0.33 

0.33 

0.33 

0.3299 

0.3299 

0.3299 

0.3299 

0.3299 

0.3298 

0.3297 

0.3297 

0.3296 

0.3296 

0.3296 

03296 

0.3295 

0.3295 

0.3295 

0.3295 

03295 

0.3295 

03295 

0.3295 

0.3295 

03294 

0.3294 

0.3293 

0.3292 

0.3291 

0.329 

0.329 

0.3289 

0.3288 

0.3287 

0.3287 

-0.0262 

-0.0262 

-0.0262 

-0.0263 

-0.0263 

-O0263 

-0.0264 

-0.0264 

-0.0264 

-0.0264 

-0.0264 

-0.0265 

-0.0266 

-0.0266 

-0.0267 

-0.0267 

-0,0267 

-0.0267 

-0.0268 

-0.0268 

-0,0268 

-0.0268 

-0.0268 

-0.0268 

-0.0268 

-0.0268 

-0.0268 

-0.0269 

-0.0269 

-0.027 

-0.0271 

-0.0272 

-O0273 

-0.0273 

-0.0274 

-0.0275 

-0.0276 

-O0276 
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Sample 35-37® 15' 
f Time 
(minutee) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234,33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root of Time 

(minutee) 

12.62 

12.82 

13.01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14.29 

14.47 

14.64 

14.81 

14.98 

1614 

15.31 

15.47 

15.63 

15.79 

15.95 

1610 

16.26 

16.41 

16.56 

16.71 

16.86 

17.01 

17.16 

17.30 

17,45 

17,59 

17,73 

17,87 

18.01 

1615 

18.28 

18.42 

18.56 

Teet 1 ® 10 pef 

Dtal Reading 

(inehaa) 

0.3965 

0.3965 

0.3964 

0.3963 

0.3961 

' 0.3961 

03966 

0.3966 

0.3967 

03961 

0.3957 

0.3956 

0.3956 

0.3956 

0.3955 

0.3954 

0.3953 

0.3952 

0.3951 

0.3948 

03948 

0.3948 

03947 

0.3947 

O3047 

O3046 

0.3045 

0.3045 

0,3946 

0.3045 

0,3945 

03945 

0,3944 

Deftoetton 

(inehee) 

-0,035 

-0,035 

-0,0351 

-0,0352 

-0,0354 

-0,0354 

-0.0349 

-0.0349 

-0.0348 

-0.0354 

-0.0358 

-0,0359 

-0,0359 

-0,0359 

-0,036 

-0,0361 

-0,0362 

-0,0363 

-0.0364 

-0.0367 

-0.0367 

-0.0367 

•0.0368 

•0.0368 

•0.0368 

•0.0369 

•0.037 

•0.037 

•0.0369 

•0.037 

•0.037 

•0.037 

•0.0371 

Test 2 @ 25 psf 

Dtal Reading 

(inehee) 

03641 

0.3633 

0.3625 

0.362 

0.3616 

0.3611 

0.3609 

O3608 

0.3607 

O3606 

0.3603 

0.3603 

0.3602 

0.3602 

0.3602 

0.3601 

0.3596 

0.3579 

0.3572 

0.357 

0357 

0.3569 

0.3568 

0.3567 

03566 

0.3565 

0.3565 

0.3564 

Deftoetton 

(inchee) 

•0.0302 

•0.031 

•0.0318 

•0.0323 

•0.0327 

•0.0332 

•0.0334 

-0.0335 

-0.0336 

-0.0337 

-0.034 

-0.034 

-0.0341 

-0.0341 

-0.0341 

-0.0342 

-0.0347 

-0.0364 

-0.0371 

-0.0373 

-0.0373 

-0.0374 

-0.0375 

-0,0376 

-0.0377 

-0.0378 

-0.0378 

-0.0379 

Test 3 @ 50 psf | 

Dtal Reading 

(inches) 

0.3286 

0.3286 

0.3285 

0.3285 

0.3284 

0.3283 

03284 

0.3283 

0.3283 

03282 

0.3282 

0.3282 

0.3281 

0.3281 

0328 

0.328 

0.328 

0.3279 

0.3277 

0.3277 

03276 

0.3276 

0.3275 

0.3275 

0.3275 

0.3275 

0.3274 

0.3274 

03273 

0.3273 

0.3273 

0.3273 

0.3272 

0.3273 

0.3272 

0.3272 

0.3272 

0.3272 

Dsftoctton 1 

(inches) | 

-0.0277 

-0.0277 

-0.0278 

-0.0278 

-0.0279 

•0.028 

-0.0279 

-0.028 

-0.028 

-0.0281 

-0.0281 

-0.0281 

-0.0282 

-0.0282 

-0.0283 

•0.0283 

-0.0283 

-0.0284 

-0.0286 

-0.0286 

-0.0287 

-0.0287 

-0.0288 

•0.0288 

•0.0288 

•0.0288 

•0.0289 

•0.0289 

•0.029 

•0.029 

•0.029 

-0.029 

-0.0291 

-0.029 

-0.0291 

-0.0291 

-O0291 

•0.0291 
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Time 

(minutee) 

Sample 35-37 (g 15' 
Square Root ef Time Tes t i @ 10 psf 

(minutee) . 

Test 2 @ 25 psf 

Otai Reading 

(Inehee) 

Deftoettonl Dtal Reading 

(Inchee) | (inchee) 

Teet 3 @ 50 psf 

Deftoetton 

(Inehee) 

Dtal Reading 

(Inches) 

Deftoetton 

(Inchee) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

18.69 

1682 

19.22 

19.60 

19.98 

20.36 

20.72 

21.08 

21.43 

21.78 

22.12 

22.46 

22.79 

23.12 

23.44 

23.76 

24.07 

24.38 

24.68 

24.99 

25.29 

25.58 

25.87 

2616 

26.44 

26,73 

27,28 

27,83 

28,36 

28,88 

29,40 

29.91 

30.40 

30.89 

31.37 

31.85 

32.32 

32.78 

0.3272 

0.3272 

0.3271 

0.3271 

0.3271 

0.3271 

0.327 

0.327 

0.327 

0.3268 

0.3265 

0.3264 

0.3264 

0.3264 

0.3264 

0.3263 

0.3263 

0.3263 

0.3263 

0.3263 

0.3263 

0.3262 

-0.0291 

-0.0291 

-0.0292 

-0.0292 

-0.0292 

-0.0292 

-0.0293 

-0.0293 

-0.0293 

-0.0295 

-0.0298 

-0.0299 

-0.0299 

-0.0299 

-0.0299 

-0.03 

-0.03 

-0.03 

-0.03 

-0.03 

-0.03 

-0.0301 
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1 Time 

(minutes) 

O l 

017 

0.33 

0.50 

067 

083 

1.00 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2,17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

617 

5.33 

5.50 

667 

5.83 

6.00 

617 

Square Root e f Timw 

(minutee) 

0 

041 

058 

0.71 

0.82 

0.91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1,41 

1,47 

1,53 

1,58 

1,63 

1.68 

1.73 

1.78 

1.83 

1.87 

1.91 

1.96 

2.00 

2.04 

^ 0 8 

2.12 

2.16 

^ 2 0 

Z24 

^ 2 7 

2.31 

2.35 

2,38 

2.42 

2.45 

2.48 

Test 4 ® 100 psf 

Dtal Reading 

(Inehea) 

0.3263 

03252 

0.3244 

0.3239 

0.3233 

0.3229 

0.3223 

0.3219 

0.3214 

O3209 

0,3205 

0,3201 

0,3195 

0,3193 

0,3187 

0,3184 

0.3178 

0.3174 

0.3169 

0.3166 

0.3162 

0.3159 

0.3154 

0.3151 

0,3146 

0,3144 

0,3139 

0,3137 

0,3132 

0,313 

0,3126 

0,3123 

0,3119 

0.3116 

0,3113 

0,311 

0.3106 

0.3104 

Deftoetton 

(Inehaa)^ 

0 

-0.0011 

-0.0019 

-0.0024 

-0.003 

-0.0034 

-0.004 

-0.0044 

-0.0049 

-0.0054 

-0.0056 

-0.0062 

-0.0068 

•0.007 

•0.0076 

•0.0079 

•0,0085 

•0,0089 

•0,0094 

•0,0097 

•0.0101 

•0,0104 

•0,0109 

•0,0112 

•0,0117 

•0,0119 

•0.0124 

•0,0126 

•0,0131 

•0,0133 

•0,0137 

•0,014 

•0,0144 

•0,0147 

•0,015 

•0.0153 

-0.0157 

-OOI 59 

[reet S ® 250 pef 

Dtal Reading 

(Inehea) 

0.2879 

0.2846 

0.2809 

0.2791 

0.2767 

0.2752 

0.2732 

0.272 

0.2702 

0.269 

0.2674 

0.2665 

0.265 

02641 

0.2628 

0262 

O2607 

0.2598 

0.2587 

0.2579 

0.257 

0.2563 

0,2553 

0.2547 

02539 

0.2532 

0.2524 

0.2518 

0.2511 

0.2506 

0,25 

0,2495 

0.2488. 

0,2485 

0.2479 

0.2475 

0.2469 

0.2467 

Deftoetton 

(Inehes) 

0 

-0.0033 

-O007 

•0.0088 

-0.0112 

-OOl 27 

-0.0147 

-0.0159 

-0.0177 

-OOI 89 

-0.0205 

-0.0214 

-0.0229 

-0.0238 

-0.0251 

• -0.0259 

-0.0272 

-0.0281 

-0.0292 

•0.03 

-0.0309 

-0.0316 

-0.0326 

-0.0332 

-0.034 

-0.0347 

-0.0355 

-0.0361 

-0.0368 

-0.0373 

-0.0379 

-0.0384 

-0.0391 

-0.0394 

-0.04 

-0.0404 

-O041 

•O0412 

[rsst 6 ® SOO psf 1 

Dtal Reading 

(inches) 

0.4278 

0.4219 

0.4196 

0.416 

0.4142 

0.4119 

0.4105 

0.4089 

0.4075 

0.4059 

0.405 

0.4038 

0.4028 

O4016 

0.4009 

0.3998 

0.3991 

0.3982 

0.3976 

0.3968 

0.3964 

0.3956 

0.3952 

0.3946 

0.3941 

03936 

0,3933 

0.3927 

0.3924 

03921 

0.3917 

03914 

03912 

0.3909 

0.3907 

0.3904 

0.3902 

0.39 

Deftoettonl 

(Inehes) | 

0 

-0.0059 

-0.0082 

-0.0116 

-0.0136 

-0.0159 

-OOI 73 

-OOI 89 

-0.0203 

-0.0219 

-0.0228 

-0.024 

-0.025 

-0.0262 

-0.0269 

-0.028 

-0.0287 

-0.0296 

-0.0302 

-0.031 

-0.0314 

-0.0322 

•0.0326 

-0.0332 

-0.0337 

-0.0342 

-0.0345 

-0.0351 

-0.0354 

-0.0357 

-0.0361 

-0.0364 

-0.0366 

-0.0369 

•0.0371 

-O0374 

-O0376 

-0.0378 
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Sample 35-37 (g 15' 
Time 

(minutes) 

Square Root of TimelTeet 4 @ 100 psf iTeet 5 @ 2S0 psf 

(minutee) Dtal Reading 

(inehes) 

Deftoettonl Dtal Reading 

(Inehes) | (Inches) 

Test 6 ® 500 psf 
Deftoetton 

(Inches) 
Dtal Reading 

(inchee) 

Deftoetton 

(inches) 

633 

650 

6.67 

683 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

600 

617 

8.33 

650 

8.67 

683 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

1O00 

1017 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2,74 

2,77 

2,80 

2.83 

2.86 

2.89 

2.92 

2.94 

2.97 

3.00 

3.03 

3.06 

3.08 

3.11 

3.14 

3.16 

3.19 

3,21 

3.24 

3.27 

3,29 

3.32 

3,34 

3,37 

3,39 

3.42 

3.44 

3.46 

3.49 

3.51 

3.54 

0.31 

0.3098 

0.3094 

0.3091 

0.3089 

O3086 

0.3083 

O3081 

0,3078 

O3075 

0.3073 

0.307 

O3067 

0.3066 

0.3063 

O3061 

0.3059 

0.3057 

0.3054 

0.3051 

0.305 

0.3048 

0.3045 

O3043 

0.3042 

0.304 

0,3038 

O3036 

O3034 

O3033 

0.303 

O3029 

0.3027 

O3027 

0.3025 

0.3023 

0.3021 

O302 

•0.0163 

•0.0165 

•0.0169 

•0.0172 

•0.0174 

•0.0177 

•0,018 

•0,0182 

•0,0185 

•0,0188 

•0,019 

•0.0193 

•0.0196 

•0,0197 

•0,02 

•0,0202 

•0.0204 

•0.0206 

•0,0209 

•0.0212 

•0.0213 

•0.0215 

•0.0218 

•0.022 

•0.0221 

•0.0223 

•0.0225 

•0,0227 

•0,0229 

•0,023 

•0.0233 

•0.0234 

•0.0236 

•0.0236 

•0.0238 

•0.024 

•0.0242 

•O0243 

0.2461 

0.2458 

0.2454 

0.2452 

0.2447 

02445 

0.2441 

0,2438 

0,2435 

02433 

0,243 

0,2428 

0,2425 

0,2423 

0,2421 

0,242 

0.2417 

0.2415 

0.2413 

0.2412 

0.241 

0.2408 

0.2406 

0.2406 

0,2404 

O2402 

0,2401 

0.2399 

0,2398 

02398 

0,2396 

02395 

0.2393 

02393 

0.2391 

02391 

0.239 

02389 

-0.0418 

-0.0421 

-0.0425 

-0.0427 

-0.0432 

-0.0434 

-0.0438 

-0,0441 

-0,0444 

-0.0446 

-0.0449 

-0.0451 

-0.0454 

-0.0456 

-0.0458 

-0.0459 

-0.0462 

-0.0464 

-0.0466 

-0.0467 

-0.0469 

-0.0471 

-0.0473 

-0.0473 

•0.0475 

•0.0477 

-0.0478 

•0.048 

•0.0481 

•0.0481 

•0.0483 

•0.0484 

•0.0486 

•0.0486 

•0.0488 

•0.0488 

•0.0489 

-0.049 

0.3896 

0.3895 

0.3894 

0.3892 

0.3891 

0.3889 

0.3887 

0.3886 

0.3885 

0.3884 

0.3882 

0.3881 

0.388 

0.3878 

0.3877 

0.3877 

0.3876 

0.3875 

0.3874 

0.3873 

0.3872 

0.3871 

0.387 

0.3869 

0.3869 

0.3868 

0.3867 

0.3867 

0.3866 

0.3865 

0.38% 

0.3864 

0.3863 

0.3863 

0.3862 

0,3861 

0.3861 

0.3861 

-0.036 

-0.0383 

-0.0384 

-0.0386 

-0.0387 

-0.0389 

-0.0391 

-0.0392 

-0.0393 

-0.0394 

-0.0396 

-0.0397 

-0.0398 

-0.04 

-0.0401 

-0.0401 

-0.0402 

-0.0403 

-0.0404 

-0.0405 

-0.0406 

-0.0407 

-0.0408 

-0.0409 

-0.0409 

-0.041 

-0.0411 

-0.0411 

-0.0412 

-0.0413 

-0.0413 

-0.0414 

-0.0415 

-0.0415 

-0.0416 

-0.0417 

-0.0417 

-O0417 
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Sample 35-37 @15' 
Time 

(minutes)l 

Square Root of Tlree|Teet 4 ® 100 pef 

(minutee) 

Test 5 @ 250 psf 

Dtal Reading 

(Inchee) 

Deftoettonl Dtal Reading 

(Inehea) | (Inehea) 

Deftoetton 

(inehee) 

ITeet 6 @ 500 psf 
Dtal Reading 

(Inehee) 

Deftoettonl 

(inehes) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

25.83 

2683 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

3683 

3683 

37.83 

38.83 

3,56 

3.58 

3.61 

3.63 

3.65 

3.67 

3.70 

3.72 

3.74 

3.76 

3.79 

3.81 

3.83 

3.85 

3.98 

4.10 

4.22 

4.34 

4.45 

4.56 

4.67 

4.78 

4.88 

4.98 

5.08 

618 

5.28 

637 

5.46 

5,55 

5,64 

5,73 

5.82 

5.90 

699 

607 

615 

623 

0,3018 

0.3017 

0.3015 

O3014 

0.3012 

0.3011 

0.3009 

0.3008 

0.3006 

0.3005 

O3004 

0.3003 

0.3002 

0,3001 

0,2994 

02988 

02982 

0.2978 

0.2973 

0297 

0.2967 

02964 

02961 

0.2958 

0.2956 

0.2954 

0.2951 

0,2949 

02948 

02947 

02945 

0,2944 

0,2943 

0,2941 

02938 

0.2936 

02935 

0,2934 

-0,0245 

-0,0246 

•0.0248 

-0.0249 

-0.0251 

-0.0252 

-0.0254 

-0.0255 

-0.0257 

-0.0258 

-0.0259 

-0.026 

-0,0261 

-0,0262 

-0,0269 

-0.0275 

-0,0281 

-0,0285 

-0,029 

-0,0293 

•0,0296 

•0,0299 

•0.0302 

•0.0305 

•0.0307 

•0,0309 

•0,0312 

•0.0314 

•0.0315 

•0.0316 

•0.0318 

•0.0319 

-0.032 

-0.0322 

•0 0325 

•0.0327 

-0.0328 

-0.0329 

02388 

0.2387 

0.2386 

0.2386 

0.2384 

02384 

0.2383 

' 0.2383 

0.2382 

02381 

0 2381 

0238 

0.2379 

0.2379 

02375 

02372 

O2360 

0.2367 

0.2365 

0,2363 

0,2362 

0,236 

02359 

0.2358 

0,2357 

0.2355 

0,2354 

02353 

02351 

0,2351 

0,2351 

0,235 

0,2349 

0.2348 

0,2347 

0,2347 

0.2346 

0.2345 

-0.0491 

-0.0492 

-0.0493 

-0.0493 

-0.0495 

-0.0495 

-0.0496 

-0.0496 

-0.0497 

-0.0498 

-0.0498 

-0.0499 

-0.05 

-0.05 

-0.0504 

-0.0507 

•0,051 

•0,0512 

-0,0514 

-0,0516 

-0.0517 

-0.0519 

-0.052 

-0.0521 

-0.0522 

-0.0524 

-0.0525 

-0.0526 

-0.0528 

-0.0528 

-0.0528 

•0.0529 

•0.053 

•0,0531 

•0.0532 

•0.0532 

•0,0533 

-0.0534 

0.386 

0.386 

0.3859 

0.3859 

0.3858 

0.3857 

•0.3857 

0.3857 

0.3856 

0.3855 

03855 

03855 

0.3854 

0.3854 

0.3853 

0.385 

03848 

0.3846 

0.3846 

0.3844 

0.3843 

0.3842 

03841 

0.384 

0.3838 

0.3838 

0.3837 

0.3837 

0.3836 

0.3635 

0.3834 

0.3834 

0.3833 

0.3832 

0.3832 

03831 

0.383 

0.383 

-0.0418 

-0.0418 

-O0419 

-0.0419 

-0.042 

-0.0421 

-0.0421 

-0.0421 

-0.0422 

-0.0423 

-0.0423 

-0.0423 

-0.0424 

-0.0424 

-0.0425 

•0.0428 

•0.043 

•0.0432 

•0.0432 

•0.0434 

•0.0435 

-0.0436 

-0.0437 

-0.0438 

-0.044 

-0.044 

-0.0441 

-0.0441 

-0.0442 

-0.0443 

-0.0444 

-0.0444 

-0.0445 

-0.0446 

-0.0446 

-0.0447 

-0.0448 

-0.0448 
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j Tims 

(minutes) 

39.63 

4083 

41.83 

42.83 

43.83 

44.83 

45.83 

46.83 

47.83 

48.83 

49.83 

5083 

51.83 

52.83 

53.83 

54.83 

55.83 

5683 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75 83 

7683 

Square Rootof Tlmel 

(minutes^ . j 

631 

6.39 

6.47 

654 

662 

670 

677 

684 

692 

6.99 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7.67 

7.74 

7.80 

7.88 

7.93 

7.99 

8.05 

8.11 

8.18 

624 

8,30 

8,36 

8,42 

8,48 

8,53 

659 

8,65 

8.71 

8.77 

Teet 4 ® 100 pef 

Dtal Reading 

02933 

0,2932 

0,2931 

0.293 

02929 

0,2928 

0.2927 

02926 

0,2926 

0,2925 

0,2925 

02925 

0,2924 

0,2924 

0,2923 

0,2923 

0,2922 

0.2322 

0.2921 

0,2921 

0.292 

0.292 

0.2919 

0,2910 

0.2010 

0.2018 

0.2018 

0.2018 

0.2018 

0,2918 

0,2918 

0,2917 

0,2917 

0.2916 

02916 

0,2916 

0.2916 

0,2915 

Deftoetton 

(Inehee) 

-0.033 

-0.0331 

-0.0332 

-0.0333 

-0.0334 

-0.0335 

-0.0336 

-0.0337 

•0,0337 

-0.0338 

-0,0338 

•0.0338 

•0,0339 

•0,0339 

-0,034 

•0.034 

-0.0341 

•0,0341 

•0.0342 

•0.0342 

•0,0343 

•0.0343 

•0.0344 

-0,0344 

-0,0344 

•0.0345 

•0.0345 

•0,0345 

•0,0345 

•0,0345 

•0,0345 

•0,0346 

•0,0346 

•0.0347 

-0.0347 

-0.0347 

-0.0347 

-0.0348 

Teet 5 @ 250 psf ] 

Dtal Reading 

(inehee) 

02344 

0.2344 

0.2344 

02343 

0.2343 

02343 

02343 

0.2343 

0.2342 

0.2342 

02341 

0.2341 

0.2341 

0.234 

0234 

02339 

02339 

02338 

02338 

0.2338 

0.2337 

02337 

0.2337 

0,2336 

02336 

0.2336 

0.2336 

0,2336 

0.2336 

0.2335 

0.2335 

0.2335 

02335 

0.2335 

0.2334 

0.2334 

0.2334 

0.2334 

Deftoetton 

(inches) i 

-0.0535 

-0.0535 

-0.0535 

-0.0536 

-0.0536 

-0.0536 

-0.0536 

-0.0536 

-0.0537 

-0.0537 

-0.0538 

-0.0538 

-0.0538 

-0.0539 

-0.0539 

" -0.054 

-0.054 

-0.0541 

-0.0541 

-0.0541 

-0.0542 

-0.0542 

-0.0542 

-0.0543 

•0.0543 

•0,0543 

•0.0543 

•0.0543 

•0.0543 

•0.0544 

•0.0544 

•0.0544 

-0.0544 

-0.0544 

-0.0545 

-0.0545 

-0.0545 

-0.0545 

Test 6 ® 500 psf | 

Dtal Reading 

(inchee) 

0.383 

0.383 

0.3829 

0.3829 

0.3828 

0.3828 

0.3827 

0.3827 

0.3826 

0.3826 

0.3825 

0.3825 

0.3825 

0.3824 

0.3824 

0.3824 

0.3822 

0.3822 

0.3822 

0.3822 

0.3822 

0.3822 

0.3822 

0.3821 

0.3821 

0.3821 

0382 

0.382 

0.382 

0.382 

0.3819 

03819 

0.3819 

0.3818 

0.3818 

0.3818 

0.3818 

0.3818 

Deftoettonl 

(inches] { 

-0.0448 

-0.0448 

-0.0449 

-0.0449 

-0.045 

-0.045 

-0.0451 

-0.0451 

-0.0452 

-0.0452 

-0.0453 

-0.0453 

-0.0453 

-0.0454 

-0.0454 

-0.0454 

-0.0456 

-0.0456 

-0.0456 

-0.0456 

-0.0456 

-0.0456 

-0.0456 

-0.0457 

-0.0457 

-0.0457 

-0.0458 

-0.0458 

-0.0458 

-0.0458 

-0.0459 

-0.0459 

-0.0459 

-0.046 

-0.046 

-0.046 

-0.046 

-0.046 
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Sample 35-S7(g 15' 
Time 

(minutes) 
1 

77.83 

78.83 

79.83 

80.83 

81.83 

82.83 

83.83 

84.83 

85.83 

86.83 

87.83 

88.83 

89.83 

90.83 

91.83 

92.83 

93.83 

94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

10O83 

101.83 

102.83 

103.83 

104.83 

109.33 

114.33 

119.33 

124.33 

129.33 

134.33 

139.33 

144.33 

149.33 

154.33 

Square Root of Time 

(minutes) 

8.82 

8.88 

693 

6 9 9 

9.05 

9.10 

9.16 

9.21 

9.26 

9.32 

9.37 

9.43 

9.46 

9.53 

9.58 

9,64 

9,69 

9,74 

9,79 

9,84 

9,89 

9,94 

9,99 

10,04 

10,09 

10,14 

10.19 

10.24 

1046 

10.60 

10,02 

11,15 

11,37 

11.50 

11.80 

12.01 

12.22 

12.42 

[ r e e t 4 ® lOOpsf 

1 Dtal Reading 

^ Jlnehaa) 

0.2015 

0,2915 

02915 

0.2914 

0,2914 

02914 

0,2913 

0.2913 

02913 

02913 

0,2912 

0,2912 

0,2912 

0,2912 

0,2912 

0.2912 

0.2011 

0.2011 

0.2911 

0,2011 

0,2011 

0,2011 

O201 

0291 

0,291 

0.291 

O201 

O201 

0,291 

0,2903 

0,20 

0.2897 

0,2896 

02895 

0,2895 

0,2894 

0,2893 

0,2892 

Deftoetton 

(Inehaa) 

•0,0348 

-0.0348 

-0.0348 

-0.0349 

-0.0349 

-0.0349 

-0.035 

-0.035 

-0,035 

•0,035 

•0,0351 

•0,0351 

-0,0351 

•0,0351 

•0,0351 

•0,0351 

•0.0352 

•0,0352 

•0,0352 

•0,0352 

-0,0352 

•0,0352 

•0,0353 

•0,0353 

•0,0353 

-0.0353 

•0.0353 

•0.0353 

•0.0353 

•0,036 

•0,0363 

•0,0366 

•0,0367 

•0.0368 

•0.0368 

•0,0369 

•0.037 

-0.0371 

Test 5 ® 250 psf 

Dtal Reading 

(Inehea) 

0.2333 

02333 

02333 

0.2333 

0.2332 

0.2332 

02332 

02331 

0.2331 

02331 

0.2331 

0.2331 

02331 

02332 

0.2331 

0.2331 

0,2331 

02331 

0233 

0,233 

0233 

0,233 

0233 

02329 

0,2329 

0,2329 

02329 

0,2329 

02328 

0,2328 

0,2327 

0,2326 

02326 

02325 

02323 

0,2323 

0.2322 

0.2323 

Deftoetton 

(Inehes) 

-0.0546 

-0.0546 

-0.0546 

-0.0546 

-0.0547 

-0.0547 

-0.0547 

-0.0548 

-0.0548 

-0.0548 

-0.0548 

-0.0548 

-0.0548 

-0.0547 

-0.0548 

' -0.0548 

-0,0548 

-0.0548 

-0.0549 

-0.0549 

-0.0549 

-0.0549 

-0.0549 

-0.055 

-0.055 

-0.055 

-0.055 

-0.055 

-0.0551 

-0.0551 

-0.0552 

-0.0553 

-0.0553 

-0.0554 

-0.0556 

-0.0556 

-0.0557 

•0.0556 

JTest 6 @ 500 pof 

1 Dtal Reading 

(inchee) 

0.3817 

03817 

03817 

0.3817 

0.3817 

0.3816 

0.3816 

0.3816 

03816 

0.3816 

0.3815 

0.3815 

03815 

0.3815 

0.3815 

0.3815 

0.3814 

0.3814 

03814 

0.3814 

0.3814 

0.3814 

0.3814 

03814 

0.3814 

0.3814 

0.3814 

03814 

03813 

0.3812 

03812 

0.3811 

0.381 

0.3808 

O3808 

0.3807 

0.3807 

0.3806 

Oertocttoni 

(inchee) 

•0.0461 

-O0461 

-0.0461 

-0.0461 

•0.0461 

-0.0462 

-0.0462 

-0.0462 

-0.0462 

-0.0462 

•0.0463 

-0.0463 

-O0463 

-0.0463 

-0.0463 

•0.0463 

•0.0464 

•0.0464 

-0.0464 

-0.0464 

-0.0464 

-0.0464 

-0.0464 

•0.0464 

-0.0464 

-0.0464 

-0.0464 

-0.0464 

-0.0465 

-00466 

•0.0466 

-0.0467 

-0.0468 

-0.047 

-O047 

-0.0471 

•O0471 

-0.0472 1 
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Sample 3 5 - 3 7 ® 15' 

1 Time 

(minutee) 

159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239.33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304,33 

309.33 

314.33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root of Time] 

(minutee) .. 

12,62 

12,82 

13,01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14.29 

14.47 

14.64 

14.81 

14.96 

1614 

15.31 

15,47 

15,63 

15,79 

1695 

1610 

16,26 

16,41 

16.56 

16.71 

16.86 

17.01 

17.18 

17,30 

17.45 

17.59 

17.73 

17.87 

18.01 

1615 

18.28 

18.42 

18.56 

Test 4 ® 100 psf 

Dtal Reading 

(Inehea) 

02892 

0.2891 

0,2891 

0.289 

0.289 

0.2889 

0.2889 

0.2888 

0.2887 

02887 

0.2887 

0.2886 

0.2886 

02886 

0,2886 

0.2886 

02886 

02886 

0,2885 

02883 

0,2883 

0.2882 

02882 

0.2881 

0.2881 

0.2881 

0288 

0288 

0288 

0.288 

0.288 

0.288 

0288 

0.2879 

0.2879 

Deftoetton 

(Inehee) 

-0.0371 

-0.0372 

-0.0372 

-0.0373 

-0.0373 

-0.0374 

-O0374 

-0.0375 

-0.0376 

-0,0376 

-0.0376 

-0.0377 

-0.0377 

-0.0377 

-0.0377 

-0.0377 

-0.0377 

-0.0377 

-0.0378 

•0.038 

•0.038 

•0.0381 

•0.0381 

•0.0382 

•0.0382 

•0.0382 

-0.0383 

•0.0383 

•0.0383 

•0.0383 

•0.0383 

•0.0383 

•0.0383 

•0.0384 

•0.0384 

JTest 5 @ 250 psf 

Dtal Reading 

(Inchee) 

0.2322 

0.2321 

02321 

02321 

0.232 

0.2321 

0.2321 

0.232 

0.232 

0.232 

0232 

0.232 

0,2319 

0.2319 

0.2319 

02318 

02318 

0.2318 

0.2318 

0.2317 

0.2317 

0.2316 

0.2316 

0.2315 

0.2315 

0.2315 

0,2315 

0,2315 

0.2315 

0,2314 

0,2314 

0,2314 

0.2314 

0.2314 

0.2313 

0.2313 

0.2313 

0.2314 

Deftoetton] 

(Inehee) 

-0.0557 

-0.0558 

-0.0558 

-0.0558 

-0.0559 

-0.0558 

-0.0558 

-0.0559 

-0.0559 

-0.0559 

-0.0559 

-0.0559 

-0.056 

-0.056 

-0.056 

• -0.0561 

-0.0561 

-0.0561 

-0.0561 

-0.0562 

-0.0562 

-0.0563 

-0.0563 

-0.0564 

-0.0564 

-0.0564 

-0.0564 

•0.0564 

-0.0564 

-0.0565 

-0.0565 

-0.0565 

-0.0565 

-0.0565 

-0.0566 

-0.0566 

-0.0566 

-0.0565 

[Test 6 @ SOC psf 1 

Dtal Reading 

(inehee) 

O3804 

0.3802 

0.3801 

0.3801 

0.38 

0.38 

0.3799 

0.3799 

0.3798 

0.3798 

0.3798 

0.3798 

03798 

0.3797 

0.3796 

0.3796 

0.3795 

0.3792 

0.3791 

0.3791 

0.3791 

0.3791 

03791 

0.379 

0.379 

0379 

0.379 

0.379 

0.3789 

0.3789 

0.3789 

0.3788 

0.3788 

0.3787 

0.3787 

0.3788 

0.3787 

0.3787 

Deftoettonl 

(Inehoe) { 

-0.0474 

-0.0476 

-0.0477 

-0.0477 

-0.0478 

-0.0478 

-0.0479 

-0.0479 

-0.048 

-0.048 

-0.048 

-0.048 

-0.048 

-0.0481 

-0.0482 

-0.0482 

•0.0483 

•0.0486 

•0.0487 

•0.0487 

•0.0487 

-0.0487 

-0.0487 

-0.0488 

-0.0488 

-0.0488 

-0.0488 

-0.0488 

-0.0489 

-0.0489 

-0.0489 

-0.049 

-0.049 

-0.0491 

-0.0491 

-0.049 

-O0491 

-0.0491 
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ample 35-37 @15' 
Time 

\minutes} 

Square Root of Tlme||Teet 4 @ 100 psf 

(minutes) 
res ts® 250 psf 

I Dtal Reading 

(Inehea) 

Deftoettonl Dtal Reading 

(Inehes) | (Inchee) 

Deftoetton 

(Inehee) 

Test 6 ® 500 psf 

Dtal Reading 

(inehee) 

Deftoetton 

(Inches) 

349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639.33 

654.33 

669.33 

684.33 

699.33 

714.33 

744.33 

774.33 

804.33 

834.33 

864.33 

894.33 

924.33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

1669 

1682 

19.22 

19.60 

19.98 

20.36 

20.72 

21.08 

21.43 

21.78 

22,12 

22.46 

22.79 

23.12 

23.44 

23.76 

24.07 

24.38 

24.68 

24.99 

25.29 

25.58 

25.87 

2616 

2644 

2673 

27.28 

27.83 

28.36 

28,88 

29.40 

29,91 

30,40 

3089 

31,37 

31,85 

32,32 

32,78 

02313 

0,2313 

02313 

0,2313 

0,2312 

0,2311 

0,2311 

0,2311 

0.231 

0231 

0231 

O2309 

0,2309 

0,2309 

0,2308 

O2308 

O2308 

O2308 

O2307 

O2307 

0.2307 

O2307 

0.2307 

0.2306 

O2306 

O2306 

O2306 

0,2306 

O2305 

0,2305 

O2305 

0.2304 

O2304 

0.2304 

0.2303 

O2303 

O2303 

O2302 

-0.0566 

-0.0566 

-0.0566 

-0.0566 

-0.0567 

-0.0568 

-0.0568 

-0.0568 

-0,0569 

-0.0569 

-0.0569 

-0.057 

-0.057 

-0.057 

-0.0571 

-0.0571 

•0,0571 

•0.0571 

•0.0572 

•0.0572 

•0.0572 

•O0S72 

•0.0572 

•0.0573 

•0.0573 

•0.0573 

•0.0573 

•0.0573 

•0.0574 

•0.0574 

•0.0574 

•0.0575 

•0.0575 

•0.0575 

•0.0576 

-0.0576 

-0.0576 

-0.0577 

0.3787 

0.3787 

0.3786 

0.3786 

0.3784 

0.3784 

0.3783 

0.3783 

0.3783 

0.3783 

0.3783 

0.3782 

0.3782 

0.3781 

0.378 

0.378 . 

0.378 

03779 

0.3779 

0.3779 

0.3778 

0.3777 

03778 

03777 

03777 

U.3/// 

-0.0491 

-0.0491 

•0.0492 

•0.0492 

•0.0494 

•0.0494 

-0.0495 

-0.0495 

-0.0495 

-0.0495 

-0.0495 

-0.0496 

-0.0496 

-0.0497 

-0.0498 

-0.0498 

-0.0498 

-0.0499 

-0.0499 

-0.0499 

-0.05 

-0.0501 

-0.05 

-0.0501 

-0.0501 

-0.0501 
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Sample 35-37 @ 15' 
Square Root of TlmegTest 4 ® 100 psf 

(minutes) 

Test 5 ® 250 psf Test 6 @ SOO psf 

I Dtal Reading 

(Inchee) 

Deftoettonl Dtal Reading 

(Inchee) f (Inchee) 

Deftoetton 

(inches) 

Dtal Readbig 

(inchee) 

Deftoetton 

(Inches) 

1104.33 

1134.33 

1164.33 

1194.33 

1224.33 

1254.33 

1284.33 

1314.33 

33.23 

33.68 

34.12 

34.56 

34.99 

35.42 

35.84 

3625 

0.2301 -0.0578 
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Sample 3 5 - 3 7 ® IS* 

Time 

(minutee) 

0 1 

017 

0.33 

O50 

067 

083 

l.OO 

1.17 

1.33 

1.50 

1.67 

1.83 

2.00 

2.17 

2.33 

2.50 

2.67 

2.83 

3.00 

3.17 

3.33 

3.50 

3.67 

3.83 

4.00 

4.17 

4.33 

4.50 

4.67 

4.83 

5.00 

617 

5.33 

5.50 

5.67 

5.83 

600 

617 

Square Rootof Time 

(mimitee) 

0 

0.41 

058 

0.71 

082 

0.91 

1.00 

1.08 

1.15 

1.22 

1.29 

1.35 

1.41 

1.47 

1,53 

1,58 

1.63 

1.68 

1.73 

1.78 

1.83 

1.87 

1.91 

1,96 

ZOO 

2,04 

2.06 

2.12 

2,16 

2.20 

2.24 

2.27 

2.31 

2.35 

2.38 

2.42 

2.45 

2.48 

iTaat 7 ® 1000 paf | 

Oiai Reading 

(inehaa) 

0.3776 

03688 

0,3621 

0,3578 

0,3546 

0,3521 

0.3491 

0.3465 

0.3449 

0.3429 

0.3418 

0,34 

03392 

0.3382 

0,3373 

0.3363 

0,3357 

0.3352 

0.3344 

0.3338 

0.3335 

03329 

0,3327 

0.3322 

0.332 

0.3317 

0.3314 

0.3312 

0,331 

0,3307 

0.3305 

0.3304 

0.3303 

0.33 

0,3299 

0,3297 

0,3296 

0,3295 

Deftoetton 

(inehaa) 

0 

•0,0088 

-0,0155 

-0,0198 

-0,023 

-0.0255 

-0.0285 

-0.0311 

-0.0327 

•0,0347 

•0,0358 

•0,0376 

-0.0384 

-0,0394 

-0.0403 

-0,0413 

-0.0419 

•0.0424 

•0.0432 

•0.0438 

•0,0441 

-0,0447 

-0,0449 

•0,0454 

-0,0456 

•0,0459 

•0.0462 

•0,0464 

•0.0466 

•0.0469 

•0.0471 

•0,0472 

-0.0473 

-0,0476 

-0.0477 

-0,0479 

•0,048 

-0.0481 

tee t 8 ® 2000 paf 

Dtal Reading 

(inehea) 

0,3201 

0,3085 

0,2992 

0,2936 

0,2897 

0.2858 

0.2836 

O2807 

0.2792 

0.2775 

0.2763 

0.275 

0.2741 

02731 

02725 

0.2718 

0,2713 

0.2707 

O2704 

02699 

02697 

02692 

02689 

0,2687 

02685 

02682 

0,2681 

0,2678 

0.2676 

0.2674 

0.2674 

0,2671 

0,267 

0,2668 

02667 

02666 

02665 

0.2664 

Deftoetton^ 

(inehes) 

0 

-0,0116 

-0.0209 

-0.0265 

-0.0304 

-0.0343 

-0.0365 

-0.0394 

-0.0409 

-0.0426 

-0.0438 

-0.0451 

-0.046 

-0.047 

•0.0476 

•0.0483 

•0.0488 

•0,0494 

•0,0497 

•0.0502 

•0.0504 

•0.0509 

•0.0512 

•0.0514 

•0.0516 

•0.0519 

•0.052 

•0.0523 

•0.0525 

•0.0527 

•0.0527 

•0,053 

•0,0531 

•0,0533 

•0,0534 

•0,0535 

•0.0536 

•0.0537 

teet 9 @ 4000 pef " 1 

Dtal Reading 

(Inehee) 

0.254 

0.253 

0.2406 

0.2344 

0.2281 

0.2246 

0.2209 

0.2189 

0.2163 

0.2152 

02135 

02125 

0.2106 

0.2095 

O2083 

O2075 

0.2066 

0.2061 

0.2054 

0.2051 

0.2046 

0.2043 

0.2038 

0.2037 

0.2032 

0.203 

0.2028 

O2026 

O2023 

0.2021 

0.202 

0.2018 

0.2016 

0.2015 

O2013 

0.2013 

0.2011 

0.201 

Deftoettonl 

(Inches) | 

0 

-0.001 

-0.0134 

-OOI 96 

-0.0259 

-0.0294 

-0.0331 

-0.0351 

-0.0377 

-0.0388 

-0.0405 

-0.0415 

-0.0434 

-0.0445 

-0.0457 

•0.0465 

•0.0474 

•0.0479 

•0.0486 

•0.0489 

•0.0494 

•0.0497 

•0.0502 

•0.0503 

-0.0508 

•0.051 

•0.0512 

•0.0514 

-0.0517 

-0.0519 

-0.052 

-0.0522 

-0.0524 

-0.0525 

-0.0527 

-0.0527 

-0.0529 

-0.053 
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Sample 3 5 - 3 7 ® 15' 
1 Time 

(minutee) 

6.33 

6.50 

667 

683 

7.00 

7.17 

7.33 

7.50 

7.67 

7.83 

600 

617 

8.33 

650 

667 

683 

9.00 

9.17 

9.33 

9.50 

9.67 

9.83 

10.00 

1017 

10.33 

10.50 

10.67 

10.83 

11.00 

11.17 

11.33 

11.50 

11.67 

11.83 

12.00 

12.17 

12.33 

12.50 

Square Root of Time 

(minutee) 

2.52 

2.55 

2.58 

2.61 

2.65 

2.68 

2.71 

2.74 

2.77 

2.80 

2,83 

2,86 

2.89 

2.92 

2.94 

2.97 

3.00 

3.03 

3.06 

3.08 

3.11 

3.14 

3.16 

3.19 

3.21 

3.24 

3.27 

3.20 

3.32 

3.34 

3.37 

3,30 

3,42 

3,44 

3,46 

3,49 

3.51 

3.54 

hreet 7 ® 1000 pef 

Dtal Reading 

(InoliM) 

03294 

0.3292 

0.3292 

0.329 

0.3289 

0,3288 

0.3287 

0.3287 

03286 

0,3285 

0.3284 

0,3283 

0,3283 

0,3282 

0,3281 

0.328 

0328 

0,3279 

0.3279 

0.3278 

0,3278 

03277 

0,3277 

0.3276 

0.3276 

0.3275 

0.3275 

0.3274 

0.3273 

0.3273 

0.3272 

0,3272 

0,3271 

0,3271 

0,3271 

0,3271 

0,327 

0.327 

Deftoetton 

(lnchee)J 

-0,0482 

-0.0484 

-0.0484 

-0.0486 

-0,0487 

-0,0488 

-0,0489 

-0,0489 

•0.040 

-0,0401 

•0,0492 

•0,0493 

•0,0493 

•0.0494 

•0.0405 

•0.0406 

•0.0406 

•0.0407 

•0.0497 

-0.0408 

•0.0408 

•0.0400 

•0.0400 

•0.05 

•0,05 

•0.0501 

•0.0501 

•0.0502 

•0,0503 

•0,0503 

•0.0504 

•0.0504 

•0.0505 

•0.0505 

•0.0505 

•0.0505 

•0.0506 

-0.0506 

Test 8 ® 2000 psf 

Dtal Reading 

. (inehee) 

0.2663 

0.2661 

0.266 

0.2659 

0.2658 

0.2658 

0.2657 

0.2656 

02655 

0.2654 

0.2653 

02652 

0.2652 

0.2651 

0.265 

0 ,2» 

0265 

02649 

02649 

02648 

02647 

0.2646 

02646 

02645 

0.2645 

0,2644 

0,2644 

0,2643 

02843 

02642 

02642 

0,2642 

0,2642 

0,2641 

0,2641 

0.264 

0.264 

0.2639 

Deftoetton 

(Inchee) 

-0.0538 

-0.054 

-0.0541 

-0.0542 

-0.0543 

-0.0543 

-0.0544 

-0.0545 

-0.0546 

-0.0547 

•0.0548 

•0,0549 

•0,0549 

•0.055 

•0.0551 

•0.0551 

•0.0551 

•0.0552 

•0.0552 

•0.0553 

•0.0554 

•0.0555 

•0.0555 

•0.0556 

-0.0556 

•0,0557 

•0,0557 

•0.0558 

•0,0558 

•0,0559 

•0,0559 

•0,0559 

-0,0559 

-0,056 

-0,056 

-0.0561 

-0.0561 

-0.0562 

[rest 9 ® 4000 psf 1 

Dtal Reading 

(Inchee) 

0.2008 

0.2007 

0.2006 

0.2005 

0.2004 

0.2004 

O2002 

O2002 

0.2001 

0 2 

01999 

01998 

01997 

01997 

01996 

01996 

01995 

01994 

01993 

01992 

01992 

01991 

01991 

0199 

01989 

01989 

01989 

01989 

01988 

0.1988 

01987 

01986 

01986 

01985 

01985 

01984 

01984 

01983 

Deftoettonl 

(inehes) | 

-0.0532 

-0.0533 

-0.0534 

-0.0535 

-0.0536 

-0.0536 

-0.0538 

-0.0538 

-0.0539 

-0.054 

-0.0541 

-0.0542 

-0.0543 

-0.0543 

-0.0544 

-0.0544 

-0.0545 

-0.0546 

-0.0547 

-0.0548 

-0.0548 

-0.0549 

-0.0549 

-0.055 

-0.0551 

-0.0551 

-0.0551 

-0.0551 

-0.0552 

-0.0552 

-0.0553 

-0.0554 

-0.0554 

-0.0555 

-0.0555 

-0.0556 

-0.0556 

•0.0557 
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Sample 35-37® 15' 
1 Time 
(minutee) 

12.67 

12.83 

13.00 

13.17 

13.33 

13.50 

13.67 

13.83 

14.00 

14.17 

14.33 

14.50 

14.67 

14.83 

15.83 

16.83 

17.83 

18.83 

19.83 

20.83 

21.83 

22.83 

23.83 

24.83 

2683 

2683 

27.83 

28.83 

29.83 

30.83 

31.83 

32.83 

33.83 

34.83 

35.83 

36.83 

37.83 

38.83 

Square Root of Time 

(minutee) 

3,56 

3,58 

3,61 

3,63 

3,65 

3.67 

3.70 

3.72 

3,74 

3,76 

3.79 

3.81 

3.83 

3.85 

3,98 

4,10 

4.22 

4,34 

4,45 

4,56 

4.67 

4.78 

4.88 

4.96 

608 

618 

5,28 

5,37 

5,46 

5.55 

5.64 

5.73 

662 

5,90 

699 

607 

615 

623 

tee t 7 ® 1000 pef 

Otai Reading 

(Inelwa) 

0327 

03269 

0,3269 

0.3268 

03268 

0.3268 

0.3267 

0.3267 

0.3266 

0.3266 

0,3266 

03265 

0,3265 

0,3265 

0.3264 

0.3262 

0.326 

0.3258 

0.3257 

0.3256 

0.3255 

0,3254 

0.3253 

0 3252 

0.3251 

0.325 

0.3240 

0.3248 

0,3248 

0.3248 

0,3247 

03246 

03246 

0,3245 

03244 

0.3243 

0,3243 

0,3242 

Deftoetton 

(InciMS) 

•0,0506 

•0.0507 

•0.0507 

•0.0508 

•0.0508 

•0.0508 

-0,0509 

-0,0509 

-0,051 

-0,051 

-0,051 

-0,0511 

-0,0511 

-0,0511 

-0,0512 

-0,0514 

-0.0516 

-0.0518 

•0.0519 

•0,052 

•0,0521 

•0,0522 

•0,0523 

•0,0524 

•0,0525 

•0,0526 

•0.0527 

•0.0528 

•0.0528 

•0.0528 

•0.0529 

•0.053 

-0.053 

•0.0531 

•0.0532 

•0,0533 

•0,0533 

•0.0334 

[rest 8 ® 2000 psf 

Dtal Reading 

(inoiW9j 

02639 

02638 

0,2638 

0,2638 

0,2637 

0.2637 

02636 

0,2636 

0,2636 

0.2635 

0.2635 

0.2634 

02634 

02634 

02633 

0,2631 

0,2629 

0.2628 

0,2627 

0.2625 

0.2624 

0.2623 

02621 

0,262 

02819 

0,2619 

0,2618 

02617 

0.2616 

02616 

0.2615 

02614 

02613 

0.2612 

0.2611 

0.2611 

0.2611 

0261 

Deftoetton 

(Inehee) 

•0.0562 

•0.0563 

•0.0563 

•0.0563 

•0.0564 

-0.0564 

-0.0565 

-0.0565 

-0.0565 

-0.0566 

-0.0566 

-0.0567 

-0.0567 

-0.0567 

-0.0568 

-0.057 

-0.0572 

•0.0573 

-0.0574 

•0.0576 

•0.0577 

•0.0578 

•0.058 

•0.0581 

•0.0582 

•0,0582 

•0.0583 

•0.0584 

-0.0585 

•0.0585 

-0.0586 

-0.0587 

-0.0588 

-0.0589 

-0.059 

•0.059 

-0.059 

-0.0591 

Test 9 ® 4000 psf 1 

1 Dtal Reading 

(Inehee) 

01983 

01982 

01982 

01982 

01982 

01981 

01981 

01981 

0198 

0198 

0.1979 

01979 

01979 

01978 

01976 

0.1974 

01973 

01971 

0197 

01988 

01966 

0.1965 

01964 

01962 

01961 

0196 

01959 

01,958 

01958 

01957 

01956 

01955 

01954 

01954 

01953 

01952 

01951 

0195 

Deftoetton 

(Inehee) 

-0.0557 

-0.0558 

-0.0558 

-0.0558 

-0.0558 

-0.0559 

-0.0559 

-0.0559 

-0.056 

-0.056 

-0.0561 

-0.0561 

-0.0561 

-0.0562 

-0.0564 

•0.0566 

•0.0567 

•0.0569 

•0.057 

•0.0572 

•0.0574 

-0.0575 

-0.0576 

-0.0578 

-0.0579 

-0.058 

-0.0581 

-0.0582 

-0.0582 

-0.0583 

-0.0584 

•0.0585 

•0.0586 

-0.0586 

-0.0587 

-0.0588 

-0.0589 

-0.059 
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mple 35-37 @ 15' 
rime 

minutee) 

39.83 

406^ 

41.83 

42.83 

43.83 

44.83 

45.83 

4683 

47.83 

48.83 

49.83 

50.83 

51.83 

52.83 

53.83 

54.83 

55.83 

56.83 

57.83 

58.83 

59.83 

60.83 

61.83 

62.83 

63.83 

64.83 

65.83 

66.83 

67.83 

68.83 

69.83 

70.83 

71.83 

72.83 

73.83 

74.83 

75.83 

7683 

Square Root of Time 

(minutee) 

6.31 

639 

647 

654 

662 

670 

677 

684 

692 

699 

7.06 

7.13 

7.20 

7.27 

7.34 

7.40 

7.47 

7.54 

7.60 

7,67 

7,74 

7,80 

7,86 

7.93 

7.99 

605 

611 

618 

8.24 

8.30 

8,38 

8,42 

8.48 

653 

659 

665 

8.71 

677 

[Teet 7 ® 1000 pef (Test 8 ® 2000 psf 

Otal Reading 

(ineliaa) 

0.3242 

03241 

0.3241 

0.324 

0324 

0.324 

0.3239 

0.3239 

03239 

0,3238 

0,3238 

03237 

03237 

03236 

0.3238 

0,3238 

0.3235 

0.3235 

0.3235 

03234 

0.3234 

0,3234 

0,3234 

0,3233 

0.3233 

0.3232 

0.3232 

0.3232 

0.3232 

0.3232 

0,3232 

0,3232 

03231 

03231 

0,3231 

0.3231 

0323 

Deftoetton 

(inehee)J 

-0.0534 

-0.0535 

-0.0535 

-0.0536 

-0.0536 

-0.0536 

•0.0537 

•0.0537 

•0,0537 

•0.0538 

•0.0538 

•0.0530 

•0,0530 

•0.054 

•0.054 

•0.054 

•0,0541 

•0,0541 

•0.0541 

•0.0542 

•0,0542 

•0,0542 

•0.0542 

•0,0543 

•0,0543 

•0.0544 

•0,0544 

•0.0544 

•0,0544 

•0,0544 

•0,0544 

•0,0544 

•0,0544 

•0,0545 

•0,0545 

•0,0545 

•0,0545 

•0.0546 

Dtal Reading 

(inehaa) 

0261 

O2609 

0.2608 

0.2608 

0.2607 

0.2608 

0.2607 

0.2607 

O2606 

0.2606 

O2605 

02805 

0.2804 

O2804 

O2803 

O2803 

0.2803 

O2803 

0.2603 

0.2602 

O2802 

0.2601 

0.2601 

0.26 

0.26 

0.26 

0.26 

O2500 

0.2500 

0.2500 

O2506 

O2S06 

0.2597 

0.2597 

02597 

0.2507 

02596 

0.2596 

Deftoetton 

(inehee) 

•0.0591 

•0.0592 

-0.0593 

-0.0593 

-0.0594 

-0.0593 

-0.0594 

-0.0594 

-0.0595 

-0.0595 

-0.0596 

•0.0596 

•0.0597 

•0.0597 

•0.0596 

•0.0596 

•0,0596 

•0,0596 

•0,0598 

•0,0599 

•0,0599 

•0.06 

•0.06 

-0.0601 

-0.0601 

-0.0601 

•0.0601 

•0.0602 

•0.0602 

•0.0602 

•0.0608 

•0.0603 

•0.0604 

•0,0604 

•0.0604 

•0.0604 

•0.0605 

-0.0605 

[Test 9 ® 4000 psf I 

1 Dtal Reading 

(inehee) 

01951 

0195 

0.195 

0195 

01949 

01948 

01948 

01947 

01946 

01946 

01945 

01945 

01944 

0.1943 

01943 

01943 

01942 

0.1942 

0.1942 

01942 

01941 

01941 

0194 

0194 

0194 

01939 

01938 

01938 

01938 

01938 

01937 

01937 

01936 

01936 

01935 

01935 

01934 

01934 

Defleettonl 

(inehee) | 

-0.0589 

-0.059 

-0.059 

-0.059 

-0.0591 

-0.0592 

-0.0592 

-0.0593 

-0.0594 

-0.0594 

-0.0595 

•0.0595 

•0.0596 

•0.0597 

•0.0597 

•0,0597 

•0,0598 

•0.0598 

•0.0598 

•0.0598 

•0.0599 

-0.0599 

-0.06 

-0.06 

-0.06 

-0.0601 

-0.0602 

-0.0602 

-0.0602 

-0.0602 

-0.0603 

-0,0603 

-0,0604 

-0.0604 

-0.0605 

-0.0605 

-0.0606 

-0.0606 
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Sample 35-37® 15' 
Time 

(minutes) 

Square Root of TlmefTest 7 ® 1000 psf 

(minutes) I Dtal Reading 

(Inehea) 

reet 8 @ 2000 psf 
Deftoettonl Dtal Reading 

(inehaa) | (Inehea) 
Deftoetton 

(Inchee) 

Test 9 @ 4000 psf 

Dtal Reading 

(Inchee) 

Deftoetton 

(Inches) 

1 77.83 

78.83 

79.83 

8083 

81.83 

82.83 

83.83 

84,83 

8683 

8683 

87.83 

88.83 

89.83 

90.83 

91.83 

^ ^ 92.83 

^ P 93.83 
94.83 

95.83 

96.83 

97.83 

98.83 

99.83 

100,83 

101,83 

102,83 

103,83 

104.83 

109.33 

114,33 

119.33 

124.33 

129.33 

134.33 

139.33 

H ^ 144.33 

^ ^ 149.33 

154.33 

682 

688 

8.93 

8.99 

9.05 

9.10 

9.16 

9.21 

9.26 

9.32 

9.37 

9,43 

9,48 

9,53 

9.56 

9.64 

9.69 

9.74 

9.79 

9.84 

9.89 

9.94 

9.99 

10.04 

10,00 

1014 

1O10 

10.24 

10,48 

1080 

10.92 

11,15 

11.37 

11.59 

11.80 

12.01 

12.22 

12.42 

0323 

0.323 

0.323 

03229 

03229 

03229 

0.3229 

03228 

0.3228 

03228 

0.3228 

0,3227 

0,3227 

03227 

0,3227 

03227 

0,3227 

03227 

03226 

0.3228 

0,3228 

0,3228 

0.3225 

0322S 

0.3225 

0.322S 

0.322S 

0.3225 

0.3224 

0.3224 

03223 

03223 

0,3222 

0,3222 

0.3221 

0.322 

0,322 

0,3219 

-0,0546 

-0.0546 

-0.0546 

-0.0547 

-0.0547 

-0.0547 

-0.0547 

-0.0548 

-0.0548 

-0.0548 

-0.0548 

-0.0549 

-0.0549 

-0.0549 

-0.0549 

-0.0549 

-0.0540 

•0,0540 

-0,055 

•0.055 

•0.055 

•0,055 

•0.0551 

•0.0551 

•0,0551 

•0,0551 

•0.0551 

•0,0551 

•0,0552 

•0,0552 

•0,0553 

•0,0553 

•0,0554 

-0.0554 

-0.0555 

-0.0556 

-0,0556 

-0,0557 

02596 

0,2595 

0.2595 

02595 

02595 

02595 

0,2595 

0,2595 

02595 

02594 

0,2594 

0,2594 

0,2593 

02593 

02593 

0,2593 

0,2592 

02592 

02592 

02592 

0,2591 

0,2501 

0.2501 

0.2501 

O2S0 

0.250 

0,250 

0250 

0.2580 

0.2568 

0.2587 

02587 

02586 

0,2585 

0.2584 

0.2583 

02583 

02583 

-0.0605 

-0.0606 

-0.0606 

-0.0606 

-0.0606 

-0.0606 

-0.0606 

-0.0606 

-0.0606 

-0.0607 

-0.0607 

-0.0607 

-0.0608 

•0.0608 

•0.0608 

•0.0608 

•0.0609 

•0.0609 

•0.0609 

-0.0809 

•0.081 

•0.081 

•0.061 

•0.061 

•0.0611 

•0.0811 

•0,0811 

•0,0811 

-0.0612 

-0.0613 

-0.0614 

-0.0614 

-O0615 

-0.0616 

-0.0617 

•0.0618 

•0.0618 

•0.0618 

01934 

01934 

01934 

01934 

01933 

01933 

01932 

01932 

01932 

01931 

01931 

01931 

01931 

01931 

01931 

0193 

0193 

0193 

01929 

01929 

01929 

01929 

01928 

01928 

01928 

01928 

01927 

01927 

01927 

01925 

01924 

01924 

01922 

01921 

0192 

01919 

01919 

01918 

•0.0606 

•0.0606 

•0.0606 

•0.0606 

•0.0607 

•0.0607 

•0.0608 

•0.0608 

-0.0608 

-0.0609 

-0.0609 

-0.0609 

-0.0609 

-0.0609 

-0.0609 

-0.061 

•0.061 

•0.061 

•0.0611 

•0.0611 

•0.0611 

•0.0611 

•0.0612 

•0.0612 

•0.0612 

•0.0612 

•0.0613 

•0.0613 

•0.0613 

•0.0615 

•0.0616 

-0.0616 

-0.0618 

-0.0619 

-0.062 

-0,0621 

-0.0621 

-0.0622 
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Sample 35-37® 15' 
1 Time 
(minutee) 

L l 
159.33 

164.33 

169.33 

174.33 

179.33 

184.33 

189.33 

194.33 

199.33 

204.33 

209.33 

214.33 

219.33 

224.33 

229.33 

234.33 

239,33 

244.33 

249.33 

254.33 

259.33 

264.33 

269.33 

274.33 

279.33 

284.33 

289.33 

294.33 

299.33 

304.33 

309.33 

314,33 

319.33 

324.33 

329.33 

334.33 

339.33 

344.33 

Square Root of Time 

(minutaa) 

12.62 

12.82 

13.01 

13.20 

13.39 

13.58 

13.76 

13.94 

14.12 

14.29 

14.47 

14.64 

14.81 

14.98 

1614 

15,31 

15.47 

15.83 

15.70 

15.95 

1610 

16.28 

16.41 

16,58 

1671 

16.68 

17,01 

17,18 

17.30 

17.45 

: . . 17.S8 

17.73 

17,87 

1601 

1615 

18,28 

18,42 

18.56 

r a a t 7 ® 1000 psf 

Dtal Reading 

(inehaa) 

0,3219 

0.3218 

03218 

0,3217 

0,3217 

0.3216 

0.3216 

0.3216 

0.3216 

0.3218 

03218 

03215 

0.3215 

03214 

03214 

03214 

0,3214 

0,3213 

0,3213 

0,3213 

0,3212 

0,3212 

0.3212 

0.3211 

0.3211 

0,3211 

0,3211 

0,321 

0321 

0.321 

0.321 

0,3209 

0,3209 

0,3200 

O3200 

0,3200 

0,3200 

0,3200 

Defleetton 

(Inehea) 

•0.0557 

•0.0556 

•0.0558 

•0.0559 

•0.0559 

•0.056 

•0.056 

•0.056 

•0,056 

•0,056 

-0,056 

•0.0561 

-0,0581 

-0,0562 

•0,0562 

•0,0582 

•0,0582 

•0.0583 

•0,0563 

•0.0563 

•0.0584 

•0.0584 

•0,0584 

•0.0585 

•0,0585 

-0,0586 

•0,0565 

•0,0566 

•0.0566 

-0.0588 

•0.0586 

•0,0567 

•0,0567 

•0,0567 

•0,0567 

•0.0567 

•0.0567 

-0.0567 

Test 8 ® 2000 psf 

Dtal Reading 

(inches) 

02582 

0.2581 

0258 

0.258 

0.2579 

0.2579 

02579 

0.2579 

0.2578 

02578 

0.2577 

02577 

0.2578 

0.2575 

0.2575 

0.2574 • 

02574 

0.2573 

02572 

0,2572 

02572 

02571 

0,2571 

02571 

02571 

02571 

0,257 

0,257 

0.257 

O2580 

02560 

02568 

02568 

02587 

0 ^ 6 7 

0.2567 

0.2566 

0.2566 

Deftoetton 

(Inehee) 

-0.0619 

-0.062 

-0.0621 

-0.0621 

-0.0622 

-0.0622 

-0.0622 

-0.0622 

-0.0623 

-0.0623 

-0.0624 

-0.0624 

-0.0625 

-0.0626 

-0.0626 

-0.0827 

-0.0627 

-0,0828 

-0.0829 

-0.0629 

-0.0629 

-0.063 

-0.063 

-0.063 

-0.063 

-0.063 

-0.0631 

-0.0631 

-0.0631 

-0.0632 

-0.0832 

-0.0633 

-0.0633 

-0.0634 

-0.0634 

-0.0634 

-0.0635 

-0.0635 

Teet 9 @ 4000 psf | 

Dtal Reading 

(Inehee) 

01917 

01916 

01915 

01914 

01914 

01913 

01912 

01911 

01911 

0191 

0191 

O1909 

O1908 

O1908 

O1907 

01907 

O1908 

O1905 

O1904 

O1904 

O1903 

O1903 

O1903 

0.1902 

O1901 

O1901 

01901 

O1901 

019 

0 1 9 

01899 

01899 

01898 

01897 

01897 

01896 

01896 

01896 

Deftoetton 

(inchee) 

-0.0623 

-0.0624 

-0.0625 

-0.0626 

-0.0626 

-0.0627 

-0.0628 

-0.0629 

-0.0629 

-0.063 

-0.063 

-0.0631 

•0.0632 

•0.0632. 

•0.0633 

•0,0633. 

•0,0634 

•0.0635 

•0.0636 

•0.0636 

•0.0637 

-0.0637 

-0.0637 

-0.0638 

-0.0639 

-0.0639 

-0,0639 

-0.0639 

-0.064 

-0.064 

-0.0641 

-0.0641 

-0.0642 

-0.0643 

-0.0643 

-0.0644 

-0.0644 

-0.0644 
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1 Time 

(minutaa) 

1 
349.33 

354.33 

369.33 

384.33 

399.33 

414.33 

429.33 

444.33 

459.33 

474.33 

489.33 

504.33 

519.33 

534.33 

549.33 

564.33 

579.33 

594.33 

609.33 

624.33 

639,33 

654,33 

669,33 

664,33 

699,33 

714,33 

744,33 

774,33 

804,33 

834.33 

864.33 

894,33 

924,33 

954.33 

984.33 

1014.33 

1044.33 

1074.33 

Square Rootof Time 

(minutee) 

18,69 

18,82 

19.22 

19.60 

19.98 

20.36 

20.72 

21.08 

21.43 

21.78 

22.12 

22.46 

22,79 

23,12 

23.44 

23.76 

24.07 

24.38 

24.68 

24.99 

25,29 

25,58 

25,87 

26.18 

2644 

26,73 

27,28 

27.83 

2&38 

V . 2&88 

20.40 

20,01 

30,40 

3O80 

31,37 

31,85 

32.32 

32.78 

l T e e t 7 ® lOOOpef 

Dtal Reading 

(inehea) 

O3200 

0.3209 

0.3209 

O3209 

0.3209 

0.3208 

0.3208 

0.3208 

0.3207 

O3206 

O3206 

O3208 

O3208 

0,3208 

0,3208 

0,3205 

O3204 

0.3204 

0,3204 

0,3204 

0,3204 

0,3204 

0.3203 

0.3203 

0.3202 

0.3202 

0.3202 

O3201 

0.3202 

0,3201 

Deftoetton 

(Inehee) j 

-0,0567 

-0.0567 

-0,0567 

-0,0567 

-0,0567 

-0,0568 

-0,0568 

-0,0588 

-0.0569 

-0.057 

-0.057 

-0.057 

-0,057 

•0,057 

-0,057 

•0,0571 

•0,0572 

•0,0572 

•0,0572 

•0,0572 

•0.0572 

•0,0572 

-0,0573 

-0.0573 

-0,0574 

-0,0574 

-0,0574 

•0.0575 

•0.0574 

•0.0575 

tes t 8 ® 2000 psf 1 

Dtal Reading 

(inehes) 

02565 

0.2565 

0.2564 

0.2564 

0.2563 

0.2563 

0.2562 

' 0.2561 

0.256 

02558 

0.2557 

0.2556 

02557 

0.2556 

0.2556 

0.2555 ' 

0.2555 

02554 

0,2553 

02553 

02552 

0,2551 

02551 

0.2551 

0.255 

0,255 

0,2549 

02549 

0,2548 

0,2548 

02548 

0,2548 

02547 

02547 

0,2547 

0,2546 

02546 

02546 

Deftoetton 

(Inchee) 

•0.0636 

•0.0636 

•0.0637 

-0.0637 

-0.0638 

-0.0638 

-0.0639 

-0.064 

-0.0641 

-0.0643 

-0.0644 

-0.0645 

-0.0644 

•0.0645 

•0.0645 

•0.0648 

•0.0848 

•0.0647 

•0.0648 

•0.0848 

•0.0849 

•0.065 

•0.065 

•0.065 

-0,0851 

•0,0851 

•0,0852 

•0,0652 

•0,0653 

•0,0653 

-0.0683 

•0.0^3 

•0,0654 

•0,0654 

•0.0654 

•0.0655 

•0.0655 

•0.0655 

tes t 9 @ 4000 psf t 

Dtal Reading 

(inchee) 

01895 

01895 

01895 

01894 

01893 

01892 

01891 

01889 

01889 

01888 

01887 

01887 

01886 

01886 

01885 

01884 

01884 

01884 

01883 

01883 

01883 

01882 

01882 

01882 

01881 

01881 

0188 

0188 

0188 

0188 

0188 

0188 

0188 

01879 

01879 

01879 

01879 

01879 

Deftoettonl 

(inches) | 

•0.0645 

•0.0645 

•0.0645 

•0.0646 

•0.0647 

•0.0648 

•0.0649 

-0.0651 

-0.0651 

-0.0652 

-0.0653 

-0.0653 

-0.0654 

-0.0654 

-0.0655 

-0.0658 

-0.0656 

-0.0656 

-0.0657 

-0.0657 

-0.0657 

-0.0658 

-0.0658 

-0.0658 

-0.0659 

-0.0659 

-0.066 

-0.066 

-0.066 

-0.066 

-0.066 

-0.066 

-0.066 

-0.0661 

-0.0661 

-0.0661 

-0.0661 

-0.0661 
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Sample 35-37® 15' 

Time 

(minutee)! 

Square Root ef Tine 

(minutee) 

t e e t 7 ® 1000 psf 

Dtal Reading 

(ineitoa) 

E eet 8 @ 2000 paf 

Deftoetton 

(Inehee) 

Dtal Reading 

(inchee) 

1104.33 

1134.33 

1164.33 

1194.33 

1224.33 

1254.33 

1284.33 

1314.33 

33.23 

33.68 

34.12 

34.56 

34.99 

35.42 

35.84 

3625 

Deftoetton 

(Inehee) 

h-eet 9 @ 4000 psf 

Dtal Reading 

(inehes) 

Deftoettonl 

(Inehes) 

0.2545 

0.2545 

0.2545 

0.2545 

0.2545 

0.2544 

0.2544 

0.2543 

0.2543 

0.2543 

0.2542 

0.2543 

02543 

-0.0656 

-0.0656 

-0.0656 

-0.0656 

-0.0656 

-0.0657 

-0.0657 

-0.0658 

-0.0658 

-0.0658 

-0.0659 

-0.0658 

-0.0658 

0.1878 

01878 

01877 

. 01877 

01877 

01877 

01877 

01877 

01878 

01876 

-0.0662 

-0.0662 

-0.0663 

-0.0663 

-0.0663 

-0.0663 

-0.0663 

-0.0663 

-0.0662 

-0.0664 

Project No, 4 1 1 9 4 
E.4.24 




